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TUYEN BO BAN QUYEN

Tai liéu nay thugc loai sach gido trinh nén cac ngudn théng tin co thé dugc phép dung
nguyén ban hodc trich ding cho cac muc dich vé dao tao va tham khao.

Nghiém cam moi muc dich khiac mang tinh 1éch lac hodc st dung véi muc dich kinh
doanh thiéu lanh manh.
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LOI GIGI THIEU

Giao trinh "Robot Cong Nghiép" duoc bién soan nham dap tng nhu cau dao tao chuyén
sdu trong linh vyuc tu dong hda va ky thuat robot, mot trong nhing linh vuc dang phat trién
nhanh chéng va cé tim anh huéng quan trong dén cac nganh cong nghiép hién dai. Véi
muc tiéu trang bj kién thirc va ki ning cho hoc sinh vé robot cong nghiép, giéo trinh nay
cung cap cai nhin tdng quan vé nguyén Iy hoat dong, ciu tao, va ing dung cua robot

trong san Xuat.

Gi4o trinh nay duoc bién soan dwa trén nhitng tiéu chuan va yéu cau méi nhat trong nganh
cdng nghiép, cling véi su cap nhat vé cac cong nghé hién dai nhat, nham gitp hoc sinh ¢6
cai nhin sau sic va thyc té hon vé linh vuc robot cdng nghiép. Ching toi hy vong rang tai
liéu nay sé€ tro thanh mot cong cu hiru ich, khdng chi trong qua trinh hoc tap ma con trong

qua trinh phét trién su nghiép cua hoc sinh.

Tham gia bién soan
1. Chu bién: Nguyén Thuan Hai
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GIAO TRINH MON HQC / MO PUN

Tén mon hoc / mé dun: Robot cdng nghiép

M& mon hoc / mé dun: MP15.1-CBT

Vi tri, tinh chat, ¥ nghia va vai trd cia mén hoc / mé dun:

- Vitri: La m6 dun chuyén nganh, hoc sau mé dun Lap trinh PLC, hoc trude mo6 dun Van

hanh va bao tri hé théng co dién tir trong chuong trinh dio tao nghé Co dién ti.

Tinh chat: L4 mé dun ty chon trong trinh dao tao nghé Co dién tir. M6 dun niy trang bi
cho hoc sinh kién thuc, ki nang vé van hanh va 1ap trinh robot cdng nghiép

Y nghia va vai trd cia md dun: M6 dun ndy cung cap kién thirc va ki nang 1ap trinh, van
hanh Robot cong nghiép trong chuong trinh dao tao nghé Co dién tir

Muc tiéu cia mon hoc / mé dun:

+ + + + + o+ o+

Vé kién thuc:

+ Trinh bay duoc dinh nghia vé robot cdng nghiép.
+ Liét ké dugc nhitng tmg dung trong cong nghiép.
Vé Ky nang:

DAu ndi céc thiét bi ngoai Vi

Lap trinh dugc robot cong nghiép.

Ung dung robot vao tram MPS co dién tir

Thuec hién thao tac.

binh muc thoi gian.

T6 chirc noi lam viéc.

An toan lao dong.

V& ning luc tu chi va trach nhiém:

Can than, thuc hién cdng viéc véi yéu cau do chinh xac cao, cha déng hoc tap.

No§i dung mén hoc / moé dun:
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BAI 1: TONG QUAN VE ROBOT CONG NGHIEP
MbP15.1-CPT-B1

Gioi thigu:

Bai 1 cung cap cai nhin khai quat vé robot cong nghiép, bao gdm dinh nghia, lich sir phat
trién va cac ung dung pho bién trong san xuat. Noi dung giGi thiéu cac thanh phan co ban
cua mét robot, nguyén ly hoat dong va vai tro cua robot trong viéc tu dong héa quy trinh
san Xuat

Muc tiéu:

- Trinh bay dugc Robot trong cong nghiép.
- Trinh bay duogc cac dong Robot trong cong nghiép.
- Trinh bay dugc ung dung trong céng nghiép.

1. Giéi thiéu vé robot cong nghiép

Hau hét moi nguoi déu di duoc nghe vé tay may, ngudi may hay robot nhung khdng phai
ai trong chung ta déu biét chac chan vé robot 12 gi. Robot xuat phat ban dau tir nhitng cau
chuyén va bo phim tuéng nhu 13 vién tudng dugc hién thuc hoa vao doi séng con nguoi.
Khi néi dén robot, chiing ta thuong nghi dén dé 1a nhitng ¢ may voi hinh dang con ngudi
hoac loai vat. Tuy nhién, robot khdng chi & nhitng c6 may gidng con nguoi hoic loai vat
ma con la nhiing canh tay phuc vu trong céng nghiép . theo tiéu chuan 1SO 8373 cia T6
chuc tiéu chuan québc té (Internatinal Oganization for Standardization) dinh nghia robot
nhu sau: “ Robot 13 mot tay may phuc vu da muc dich, ¢ thé lap trinh, diéu khién tu dong
v6i it nhat 1a ba bac tu do”.

2. Céac dong robot trong cdng nghiép:
2.1.  Robot cong nghiép

Robot cong nghiép dugc xac dinh theo tiéu chuan ISO 8373 nhu sau: Robot 1a mot tay may
c6 thé hoat dong da muc dich, c6 thé lap trinh duogc, va diéu khién hoan toan ty dong voi
it nhat ba bac tu do, c6 thé dat cd dinh hoic di dong, str dung cho cac tng dung tu dong
hoa cong nghiép.

C6 thé lap trinh (Reprogrammable): cac chuyén dong va chiic niang phu c6 thé dugc lap
trinh va thay d6i ma khong can thay doi cau hinh phan cang.

Pa muc dich (Multipurpose): ¢6 thé thich nghi véi nhiéu wng dung khac nhua khi cau hinh
vat 1y thay doi.

Thay d6i cau hinh phan ctimg (Phyical alterations): thay d6i cau tric co khi hoic hé théng
diéu khién ma khong ké dén viéc thay d6i chuong trinh, ROM, ... .

Truc (Axis): chi ra di chuyén caa robot & ché d6 tinh tién hoac quay.



3. Ung dung

Hién nay robot dich vy van chua dugc dinh nghia chinh xac. Tuy nhién, dua trén kiéu hoat
dong, ang dung, trang thiét bi ma hiép hoi nghién ciru robot dwa ra dinh nghia nhu sau:
robot dich vu la robot van hanh ty dong hoic béan ty dong dé thuc hién cdng viéc hitu ich
cho may méc cling nhu 1am cho cudc sdng con ngudi tién nghi, phong phu hon, khong bao
goém hoat dong van hanh san xuét.

Trong dinh nghia nay, robot cong nghiép ciing dugc cho la robot dich vu khi nhitng robot
nay khong phuc vu cho qua trinh san xuét.
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1. Céu tric tay may robot
1.1.1 Khau
Cac vat ran riéng I¢ hinh thanh nén robot goi la khau. Khau robot 1a khau cang hoic khau
mém cd thé chuyén dong tuong ddi véi cac khau khac. Tir quan diém dong hoc thi hai hay
nhiéu vat ran két ndi vai nhau ma khdng chuyén dong tuong dbi vai nhau thi goi 1a khau
don.

Hinh: Co cdu bdy khau

Bang 2.1 : Céc loai khép thuong dugc st dung trong robot
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Kiéu S6 bac | Ky | Chuyén dong | So dd dong hoc
khép tu do

hiéu
Khép |1 R Quay tron 2/
quay A v
1
Khop |1 P | Thang ;2 1
tinh tien e [T
2
Khép 2 C Tru 2
try %/
1

Khép |3 S Cau 2
cau W
Khop |1 H | Xoan ¢ 1 VAVA.

vit 2
Khop |3 F Phang 1
phang %é
2
1.1.2 Khép

Khép quay Khép tinh tién

Hinh 2.2: Khép quay va tinh tién dieoc sik dung trén robot

Hai khau duoc ndi véi nhau thong qua khdp ma khi chuyén dong tuong quan ¢ thé biéu
di&n bai mot hé truc. Trong céc loai robot thuong thay hau hét cac loai khép sir dung déu
la khép quay hoidc khép tinh tién. Khép quay (R) giéng nhu ban 1& cho phép chuyén dong
quay gitra hai khau. Khap tinh tién (P) cho phép chuyén dong tinh tién giita 2 khau. Chuyén
dong quay gitra hai khdu théng qua khép quay xung quanh truc goi la truc khép. Tuong tu
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nhu vay, chuyén dong tinh tién gitra 2 khau két ndi véi nhau qua khép tinh tién doc theo
truc goi 1a truc khép. Hé truc thudng duoc gan voi khép chi dong va duoc diéu khién boi
co cau chap hanh hay dong co. Khép chu dong thuong la khép quay hay khap tinh tién tuy
nhién khép bi dong c6 thé 1a khép loai thap dé cho ra tiép xtc bé mat. C4 sau kiéu khép
loai thip gém: quay, tinh tién, tru, vit, ciu, phang. Khép quay va tinh tién 1a hai khép
thudng duoc st dung nhiéu nhat.

1.1.3 Bac tw do

Bac tu do (Degree of Freedom - DoF) cua co ciu 1 sb luong tham sé tu do hay kha ning
di chuyén cta co cau. Sb bac tu do cua robot chinh la kha ning di chuyén cua robot trong
hé toa do gan lién véi diém tham chiéu. Cac chuyén dong kich hoat trong robot ching ta
thuong thay 1a chuyén dong quay hay tinh tién.

Hinh : Sé bdc ti do cua robot véi cac khép quayva bé di chuyén
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Khép khuyu tay

Hinh : Bdc ti do cuza Robot PUMA

Vi robot hoat dong trong khong gian nén sb bac tu do caa robot duogc tinh theo cong thuc
sau:

F=A(n-j-1)+2 f,~f,

Trong do:

F: bac tu do cua robot

A: s6 bac tu do cua khong gian ma robot hoat dong

n: s6 khau cua robot bao gém khau cé dinh

j: s6 khap cua robot (gia st cac khop déu 1a khép loai 5)
fi: s6 chuyén dong cho phép caa khop i

fp: s6 bac ty do thtra trong robot.

1.1.4 Gan hé truc vao robot (biéu di&n Denavit — hartenberg (DH))
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Hinh : M6 hinh hoa khau va khop theo D-H

Tat ca moi khop déu biéu dién theo truc z. Néu khop 12 khép quay, truc z s& duoc xac dinh
theo hudng dich chuyén tao ra do su quay theo quy tic ban tay phai. Néu khép 1a khop
tinh tién, truc z ciia khap sé doc theo huéng di chuyén. Va cach danh sé truc z ciia khép n
lan-1.

Vi viéc mé hinhhoas khong nhét thiét cac khép phai song song hay giao nhau. Trong mé
hinh dua ra, tryc z 1a nhitng duong thang chéo nhau. Nhu vay ludn tén tai mot duong thang
vudng goc chung giita cac truc z nay. Néu goi an 1a dudng vudng goc chung gitra zn-1 va
zn thi huéng cua truc xn sé& doc theo huéng cua doan an. Néu truc z cua hai khép song song
nhau, ¢ vo sé duong vudng goc chung thi chngs ta s& Iy dudng vubng goc chung cua
khép trirc. Con néu truc z caa hai khép giao nhau, khong co duong vudng géc chung (chiéu
dai bang 0) chiing ta s& gan truc x doc theo dudng vudng goc véi mat phang hinh thanh boi
hai truc nay. Piéu nay c6 nghia 1a dudng vudng goc chung 1a dudng thang vudng goc voi
mat phang cht:a hai truc z va huéng sé 1a huéng cua tich hiru hudng cua hai truc z nay.

Cau héi 6n tap va bai tap:
Cau 1: Liét ké cac loai Robot cong nghi¢p thong dung?

Cau 2: Trinh bay tng dung Robot céng nghiép trong nghé Co dién tu?
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BAI 2: VAN HANH BANG PIEU KHIEN ROBOT MITSUBISHI
MDP15.1-CDT-B2

Gioi thigu:
Bai 2 hudng dan cach van hanh bang diéu khién cua robot Mitsubishi, gitp hoc sinh 1am
quen Vi cac chirc ning va thao tac co ban trén bang diéu khién. No6i dung bao gom viéc
khoi dong, tat may, 1ap trinh chuyén dong, va diéu chinh cac thong sé van hanh cua robot.
Qua bai hoc, hoc sinh s& ndm ving quy trinh diéu khién va cach van hanh robot Mitsubishi
mot cach an toan va hiéu qua trong méi truong cong nghiép.
Muc tiéu:
- Khai quét duoc bang diéu khién Robot Mitsubishi.
— Van hanh dugc bang diéu khién Robot Mitsubishi.

1. Khao sat bang diéu khién:

<H> <d> <9
\ \ \ |

LY

<]1> <> <3>

Thi hanh chuong trinh va bat dau van hanh robot. Chuong

<1> | START trinh lap trinh duoc chay tiép tuc.
<> | STOP t[;rng van hanh robot ngay lap tac. Pong co Servo s€ duoc
<3> | RESET Reset 10i. Nut nay cling reset trang thai tam diurng ctia robot

va reset chuong trinh.

Thay d6i noi dung hién thi trén man hinh.

<4> | CHNG DISP “Override” — “Program No” — “Line No”.

<5> | END Dung chuong trinh ¢ dung cuoi cung hoac hé dong Iénh

GGEnd,’
<6> | SVO.ON Bat dong co Servo
<7> | SVO.OFF Tat dong co Servo
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<8> | STATUS NUMBER

Thong tin canh bao, dong chuong trinh dang dugc thyc thi,
toc do robot (%),... s€ duoc hién thi trén man hinh

<9> | UP/DOWN

Cudn man hinh hién thi (Lén — Xudn / Up-Down) khi myc
Status Number duogc hién thi.

Béng chir cai hién thj trén man hinh

AUl iclidI|EIFITIHI|
JUARIILIH T allallPIY | r
BUENUY N T el 1 YD

Chirc nang Teaching pandant (T/B)

1 EMG, STOP

DPong co Servo tit va dirng viéc van hanh ngay Iap tic

2 Enable/ Disable

Cong tac thay doi bang diéu khién (T/B) giita bat va tat

Khi (Enable/Disable (2)) dugc bat va phim nay dwoc nha

3 Enable hoac nhan bang luc, servo sé TAT va robot dang van hanh
s¢ dung ngay lap tac.
4 LCD Man hinh hién thi trang thai robot va cdc menu khac

5 Status display lamp

Hién thi trang thai cua robot hoic T/B

BMO05-QT04/P.KTPB
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Thuyc hién chuc nang tuong ng véi tirng chire nang dang

6 (1], [F2, [F3] [FAT | g thi trén LCD

7 FUNCTION Thay ddi hién thi chtrc ning cua LCD

8 STOP NGt nay ding chuong trinh va giam toc cho robot dirng lai

9 [OVRD1], [OVRD|] | Thay ddi téc do robot

10 | JOG operation Di chuyén robot theo ché d6 JOG va nhap thong so

11 | SERVO N’han phln’.l’\l’la}: d(:ng thoi gitt nhe cong tac [Enable], sau
d6 servo dién sé€ bat

12 | MONITOR Ch}Jyen qua tr?ng thai mq.prlong va hién thi menu mo
phong. (mod phqng trang thai cua I/Q) ,

13 | JOG Chuyén qua ch@ d6 chay JOG va hién thi chéqdé JOG

14 | HAND E:ehsjyen qua che do dicu khién ham kep va hiéen thi che do

15 | CHAR ChAuyér) quvman tnnh’chinh sua, va chuyén doi gitra che do
nhap so6 hoac nhap ky tu
Reset 16i. Chuong trinh reset s& thyuc thi néu nit [RESET]

16 | RESET va [EXE] dugc nhan dong thoi.

17 1.0 [=L [<] Di chuyén con tro

18 | CLEAR Xoa 1 ky tu

19 |Exe Dau van ché d6 van hanh s& duoc cai dat. Va, khi nhan nit
nay, robot sé di chuy@n khi & ché do twdong

20 | Number/Character Xoba 1 ky tu. Va chuyén doi gitia ché do nhap so hoac nhap

Ky tu.
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T/B menu

Meniy coraen

MEHLL

I EILESEDTT
1. PARAN
3 EETAINIT

litle screen
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7
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5. B 0

CORYRIGHT 6 2311 WITHEISISH] ELEG

1.File/Edit wenu scrasn

L

Tl GEPRATIOH L RIGHTS RESE
rcLase] |

Frogrem name input soraco

]

<FILE/EDIT:

1
i
i
El

/% Pea 13RI20 e TR
0-04-18 22490 - FATGRAE MEMF
S04 i | [MEW] L 3
0478 NE —————
"H 04- 14 1351

[EDIT]

[FO51]

[COPY]

[RENASME]

[DELETE]

[PROECT]

Progren oditing sareen
RGN 1204 |

I —

*1 My FI

1H-:r ['-'I
TEACH (B
[CHANGE]
Fosition editing soreen
P05 JNT 100 P
=12 5 A 4B
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&

L
FL T FL: [

Program oogy aorecs

CPRMRAM TP
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Fapans sorean
<FRIGRAE REHRME™
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BMO05-QT04/P.KTPB

Ngay hiéu lyc: ..

J...120...

17/89



)

L R mew screen

u [Select the program)|
<PROGRAN 58 ECT [ON:

SELECT THE PROGRAM
INTO TASK SLOT 1. OK?

123 =

Check screen

RN

| 1 OPERAT IOK

1 Par meter scresen

|, CHECK 2, TEST HUN

SCHECK:  BLOT 1 1 10
cneon ko
T3 Wov P3
|4 Wov P4

123 =
Test run acreen
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PROGMAME 1 STEF @ 1

NOE  © CONT

[TEST
RLM]

123 =
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ELE
DATA

4 riginBEraks soreen

COPERAT | DR 1 00% Auta
PROGRAN NAWE STEP:

o  PhE

[oPERATION]| STATUS: RN WIDE: GONT.

Origin scrasn

CORIG N BRAKE:
T.ORIGIN 2 ERME

<DRIGING

) 1. DATA
[oRIGIN] | 3 TooL
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1. Data soreen
CORIGIN: DATA

[ . (FIKE5K)
100N aghdy 20 FRISKDE J3: 001E2TC

[MATAl 4 BSEMD) b OSHG30) 06 (81RO

T

£ Bechanical abopper =craen
OIRIGIN: WECH CMPLETED

M
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3. Tool soreen
ORI GIM: TOOL COMPLETED

[Toal] Wrd 0 k&0 0 3 0

o0 0 ME( 0 M 0 )
JIC 0 BT 0 ]
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] ) )

4 ABS screen
<ORIGIN> ABS
[ABS] |lu1:¢ 0 yJ2it 0 (0 )
pJ4:( 0 )5 0 JJ6:( 0 )
JTEC 0 B0 0 )
123
3.User screen
<ORIGIN> USER
USER] [W1:C 0 JJ2:C 0 )J3:( 0 )
(USERT 15 0 0 3¢ 0 J36:( 0 )
JIDC 0 )8l 0 )
123
2.Brake screen
<BRAKE>
BRAKE] M1:( © JJ2:(C 0 JJ&( 0 )
[ Ve 0 W 0 WEC 0 )
T 00 e 0 )

5. Set/Initialize screen I.Initialize screen

<SET/INITIALIZE> <INITIALI ZE>

1. INITIALIZE 2. PORER

3. CLOCK 4 VERSION [INITIALIZE][1. DATA 2. PARAMETER
|3 BATTERY

123

2. Operating time screen

<HOURE DATA>
[POWER) POWER ON TIME 18 Hr
®| BATTERY ACC. 14089 Hr

123

3. Clock screen
<CLOCK>

[ClOCK] | DATE 08-05-07
TIME 16:04:50

123

4 Version screen
<VERSION>

R/C  Ver. R3
WERSIOM) T/8 Ver. 1.7

| | 123
E
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6. ENHANCED 1.50 DIRECT

<ENHANCED> <80 DIRECT>  JNT 100% POS. 123
1. 50 DIRECT 2. WORK COORD [sQ X:4+128.56  A:4+180. 00
DIRECT] Y: +0.00 B: +90.00
. Z:4+845.23 GC:—180.00
o L1: L2:
FL1: T  FLZ: 0

This function enable direct control of the raboat by PLC.
Refer to separate manual; "CR750-Q/CR751-0 series,
CRnQ-700 series iQ Platform Supporting Extended
Function Instruction Manual® (BFP-A87ET),

Jog screen [JOGIkey 2.WORK COORD
<CURRENT> JOINT  100% P B1 WORK |<WORK COORD. > WORK NUMBER (1)
Ji: 0.00 Jo: o 0.00 COORD] TEACHING POINT (WO}
J2: 0.00 Jé: 0,00 p K 0.00
J3: 90. 00 : ¥: 0.00
Ja: 0,00 ; Z: 0.00
123

Hand screen [HAND]key

¢HAND> ==C @ HAND1  =Z : HAND4
+B : HAND2Z  +Y @ HANDS
=A : HAND3 =X : HANDG
16543210 16543210
ouT-800000000 IN-%iO000oooaO

ALIGN CLOSE

Tool select screen [HAND]key long push
<TOOL SELECT>

TooL = € 1 )
0.00, 0.00, 0.00, 0.00, 0.00,
0.00

123

Base select screen [HANDkey long push

<BASE SELECT:
BASE:( 1)
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2. Van hanh bang diéu khién
MANUAL (Piéu khién robot bang T/B)

O/P T/B
MODE
M&gﬁt mfug)wlc AUp :DISABLE
# ] Pl/_Down :ENABLE
*Lighting
Rear of T/B

Dé chuyén ché do sang “MANUAL”, chuyén khoa sang “MANUAL” — nhan nat T/B
AUTOMATIC (Piéu khién bang may tinh)

O/P T/B
MODE
M%;AE mftg)wic AUp :DISABLE
# ] @own :ENABLE
*Lighting
Rear of T/B

Pé chuyén ché do sang “AUTOMATIC”, chuyén khéa sang “AUTOMATIC” — tat n(it
T/B

a. Toc dd robot
[OVRDATKEY ..o [OVRD|] key

LOW | HIGHT | 3% 5% 10% 30% 50% 70% 100%

JONT jog TOOL, XYZ jog
LOW 0.01 deg. 0.01 mm
HIGH 0.10 deg. 0.10 mm
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b. Van hanh ham kep

Pé han hanh dugc ham kep, chuyén ché doh van hanh sang “MANUAL”

<HAND> +C:HAND1T  =+Z:HAND4
+B:HANDZ2 =Y HAND5
Man hinh hién thj [HAND] Jecaamo s K o
0UT-900 (AT W  IN-900 [TITIIT[]
123 -
Mo va dong tay 1
Mo&: Nhan phim [+C]
Pong: Nhan phim [-C]
Mo va dong tay 2
Mo¢: Nhan phim [+B]
DPoéng: Nhan phim [-B]
Mo va dong tay 3 [ ]
Mg: Nhén phim [+A] —
DPong: Nhan phim [-A]
Mo va déng tay 4 [+C]
Ma: Nhan phim [+Z
Pong: Nhan phim (-Z) Open Close

Mo va dong tay 5

Mé: Nhan phim [+Y]
Pong: Nhan phim [-Y]

Mo va dong tay 6

Mé: Nhan phim [+X]
Pong: Nhan phim E-X]
Cau heéi 0n tap va bai tap:

- Bai Tép 1: Khéi Pong va Di Chuyén Robot

« Yéu cau: Bat nguon robot, khéi dong ché d6 manual, dung bang dleu khién di
chuyén robot dén cac vi tri khac nhau. Ghi lai cac budc va vi tri cudi clng.

- Bai Tép 2: Lap Trinh Di Chuyén Co Ban

« Yéu cau: Tao mot chuong trinh di chuyén robot qua 3 vi tri trén bang diéu khién,

luu va chay thtr chuong trinh. Ghi nhan tdc do va do chinh xac.

BMO05-QT04/P.KTPB
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BAI 3: VAN HANH ROBOT O CHE PQ JOINT
MDP15.1-CDT-B3

Gioi thigu:
Bai van hanh robot ¢ ché d¢ joint gigi thiéu cach van hanh robot trong ché do Joint, noi
tirng khép (Joint) cia robot dugc didu khién riéng biét. Hoc sinh s& hoc cach di chuyén
tirng khép dé diéu chinh vi tri va géc d6 cua robot. Bai hoc gip nim viing cac thao tac
diéu khién robot mot cach chinh xéac trong ché do nay, hd tro viéc thuc hién cac nhiém vu
linh hoat va phtrc tap trong moi treong cong nghiép.
Muc tiéu:
~ Khai quéat duoc ché do Joint.
~ Van hanh dugc Robot ¢ ché do Joint.

1. Ché dd joint
Ché @6 JOINT cho phép truy cap va van hanh robot theo tirng khép theo don vi d6 [°].

H¢ toa do Joint

c. Truy cap ché d¢ joint tir T/B
Chuyén T/B sang ché do6 MANUAL (tham khao myc 2.5.2)
Gat [Enable] switch (tham khao muc 2.3)
Nhan nat [SERVO] (tham khao muc 2.3)
Nhan nat [JOG]
Nhan phim cha ning [F1], [F2], [F3], [F4], dé tim va truy cap ché do JOINT

O O O O O
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2. Van hanh ché @ Joint:
Ché d6 XYZ cho phép van hanh vé truy cap robot theo hé toa do decac (hé toa do Oxyz)
dua theo hudng cua hé toa do robot.

Toa do trén céc truc X, Y, Z duoc truy cap theo don vi mm. Toa d6 trén cac truc A, B, C
duoc truy cap theo don vi [°].

Hé toa dd XYZ
—
-
r" =
\ +Z
LA
+c EIm
A o .
(’ " 1\+B
—
+X +A >

=Y

Téc dd robot
[OVRDAKEY. oo [OVRD|] key

LOW | HIGHT | 3% 5% 10% 30% 50% 70% 100%

JONT jog TOOL, XYZ jog
LOW 0.01 deg. 0.01 mm
HIGH 0.10 deg. 0.10 mm
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Van hanh ham kep
Pé han hanh dugc ham kep, chuyén ché doh van hanh sang “MANUAL”

<HAND> +=C:HAND1  =Z:HAND4
+B:HANDZ  =Y:HANDS
+AHAND3  =X:HAND6

Man hinh hién thi [HAND] 76543210 76543210
0UT-900 (M IN-900 [TTIII1T]
123 -

Mo va dong tay 1

Mo&: Nhan phim [+C]
Pong: Nhan phim [-C]
Mo va dong tay 2

Mo¢: Nhan phim [+B]
DPong: Nhan phim [-B]
Mo va dong tay 3

Mé: Nhan phim [+A]
DPong: Nhan phim [-A]
Mo va déng tay 4 [+C]
Ma: Nhan phim [+Z

Pong: Nhan phim (-Z) Open Close
Mo va dong tay 5

Mé: Nhan phim [+Y]

Pong: Nhan phim [-Y]

Mo va dong tay 6

Mé: Nhan phim [+X]

Pong: Nhan phim E-X]

Cau héi on tap va bai tap:

- Bai Tép 1: Di Chuyén Tirng Khép (Joint)

« Yéu ciu: Str dung che d6 Joint dé di chuyén ting khop cua robot dén cac goc do
khac nhau theo yéu cau. Ghi lai cic goc da di chuyén va vi tri cudi cling cua robot.

- Bai Tap 2: Lap Trinh Chuyén Pong Cac Khép

« Yéu cau: Tao mot chuong trinh di chuyén tig khép dén 4 vi tri khéc nhau theo
thir tu dinh san. Luu chuong trinh va kiém tra sy chinh xac khi chay thir.
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BAI 4: VAN HANH ROBOT O CHE PQ TOOL
MD15.1-CDT-B4

Gioi thigu:

Bai 4 hudng dan cach van hanh robot trong ché do Tool, trong d6 robot di chuyén theo cac
toa d6 cua cdng cu (tool) & dau canh tay. Hoc sinh s& hoc cach diéu khién chuyén dong cua
robot dwa trén vi tri va hudng cua cong cu thay vi cac khép riéng 1é. Bai hoc gitp nim
vitng cac thao tac van hanh robot mét cach chinh xac va hiéu qua trong viéc xir ly cac
nhiém vu phuc tap, yéu cau su linh hoat trong khéng gian lam viéc.

Muc tiéu:

~ Khai quat duoc ché do Tool.
~  Van hanh dugc Robot & ché d6 Tool.

1. Ché dd tool
Ché @6 tool cho phép van hanh va truy cap toa do ciia mdi truc robot theo hudng caa ham
Kep.

Toa d6 trén céc truc X, Y, Z duogc truy cap theo don vi mm. Toa d6 trén cac truc A, B, C
duoc truy cap theo don vi [°].

Hé toa do

|
a ! o |
\ n \ v
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Mechanical interface
coordinate system

Ym .»""".734 Tool coordinat_é-\-‘,
Z ( system )
10 Yt
/__/'_I___‘ / g
interface surface v Zt
Xm
Xt

Cai dit thong so tool
Cai dat dir liéu tool ma ban muén trong muc [MEXT1 dén 16] parameter, va lya chon tool
ma ban muén sir dung khi van hanh.

Cac buac lya chon tool:

o Chuyén T/B sang ché ¢6 MANUAL (tham khao muyc 2.5.2).
o Nhan gitt nit [HAND] chd dén khi man hinh hién thi tool hién ra.
o Luwa chon tool mong mudn (tool: 1 dén 16) va nhan nat [EXE]

<TOOL SELECGT:
. TooL - (0 )
Display of the tool change screen [HAND] # 0.00. 0.00. 0.00. 0.00. 0.00.
0. 00
123
<TOOL SELECT: <TOOL SELECT>
TooL : (1 ) TOOL : 1
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, ©0.00, 280.00, 0.00, 000,
0. 00 0. 00
123 123
The change of tool data [1] - [16] [EXE]

o Nhan vao phim chitic ning [CLOSE] dé hoan thanh.
o S6 thir tu cua tool hién dang dung s& duoc hién thi & man hinh <JOG> & géc trén bén
phai.
2. Van hanh ché d tool
o Chuyén T/B sang ché 6 MANUAL (tham khao muyc 2.5.2)

Gat [Enable] switch (tham khao muc 2.3)
o Nhén ndt [SERVO] (tham khao muc 2.3)

O
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o Nhén ndt [JOG]

o Nhan phim cha nang [F1], [F2], [F3], [F4], dé tim va truy cap ché do TOOL

Téc dd robot

[OVRDATKEY v eeee e [OVRD|] key

LOW HIGHT | 3% 5% 10% 30% 50% 70% 100%

JONT jog TOOL, XYZ jog
LOW 0.01 deg 0.01 mm
HIGH 0.10 deg 0.10 mm
7 Van hanh ham kgpﬁ ,
bé han hanh dugc ham kep, chuyén ché d6 van hanh sang “MANUAL”
<HAND> +C:HAND1  =+Z:HAND4
+B:HANDZ  =Y:HAND5
Man hinh hién thi [HAND] ?Gé—;’ééﬁ'g”m ﬂ;g’éﬂggm
OUT-900 (I W IN-900 [TITIITT]
123 -

Mo va dong tay 1
Mé: Nhan phim [+C]
Pong: Nhan phim [-C]
Mo va dong tay 2
Mo¢: Nhan phim [+B]
Pong: Nhan phim [-B]
Mo va dong tay 3 [-C]
Mo: Nhan phim [+A] —
Pong: Nhan phim [-A] _
M va déng tay 4 [+C]
Mo: Nhan phim [+Z
Pong: Nhan phim (-Z) Open Close

Mo va dong tay 5

Mo¢: Nhan phim [+Y]
Pong: Nhan phim [-Y]
Mo va dong tay 6

BMO05-QT04/P.KTPB
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Md: Nhan phim [+X]
Pong: Nhan phim [-X]

Cau hei 6n tap va bai tap:
- Bai Tap 1: Di Chuyén Robot Theo H¢ Toa P Tool
« Yéu ciu: Str dung ché d6 Tool dé di chuyén dau cong cu cia robot dén 3 vi tri
khac nhau trong khong gian lam vié€c. Ghi lai toa dd va vi tri cudi cung cua cong
cu.
- Bai Tap 2: Lap Trinh Di Chuyén Theo H¢ Toa Do Tool
 Yéu cAu: Tao mot chuong trinh di chuyén dau cong cu robot qua 4 diém khac

nhau trong khong gian lam viéc theo ché d6 Tool. Luu chwong trinh va chay thir
dé kiém tra do chinh xac.

BMO05-QT04/P.KTPB Ngay hiéu luc: .../.../120... 29/89



BAI 5: VAN HANH ROBOT O CHE PQ ROBOT
MD915.1-CbT-B5

Giai thiéu:

Bai 5 gidi thiéu cach van hanh robot ¢ ché do Robot (Work), trong d6 robot di chuyén theo
toa do cua khdng gian 1am viéc (Work). Hoc sinh s& hoc cach diéu khién robot thuc hién
cac nhiém vu dua trén hé toa do toan cuc cia khdng gian lam viéc, thay vi dua trén cac
khép hoic cong cu. Bai hoc gilip nam viing cac thao tac diéu khién robot chinh xac va hiéu
qua, tdi uu hoa quy trinh san xuit trong méi trudng céng nghiép.

Muc tiéu:
— Khai quat duoc ché do Robot.
- Van hanh dugc Robot & ché d6 Robot.

1. Ché d robot
Ché @6 WORK cho phép van hanh va truy cap toa do robot theo hudng cua hé toa do dugc
dat ¢ vat thé ma robot van hanh chung.

Hé toa do

Work coordinate system:
Coordinate system squared with the work, the working table, etc.

Chuyén ddi hé toa @9 sang hé toa @0 WORK
o Chuyén T/B sang ché d6 MANUAL ( Tham khao muc 2.5.2).
o Nhin giit nat [HAND], va man hinh [BASE SELECT] duoc hién thi.

(néu man hinh [TOOL] dwoc hién thi, nhan [F1] dé chuyén sang [BASE SELECT])
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o Nhap sé toa 6 base mong mudn ma nhan nat [EXE], toa d6 chinh s& dugc thay dbi.

1 dén 8: s6 thtr tu toa d6 base (cd thé chinh suta trong parameter WK1CORD —

WKB8CORD).

0: tro vé hé toa do robot (XYZ).

o Nhén phim chtc ning [CLOSE] dé hoan thanh.

S6 thtr tu tool hién tai (B1-B8) dugc hién thi goc trén bén phai cau man hinh JOG.

O
2. Van hanh ché d¢ robot:
o Chuyén T/B sang ché d6 MANUAL (tham khao muyc 2.5.2)
o Gat [Enable] switch (tham khao muc 2.3)
o Nhan nat [SERVO] (tham khao muc 2.3)
o Nhén nit [JOG]
o Nhan phim cha nang [F1], [F2], [F3], [F4], dé tim va truy cap ché d6 WORK
Téc dd robot
[OVRD T KEY..ueiiei e, [OVRD|] key

LOW | HIGHT | 3%

5% 10% 30% 50% 70%

100%

JONT jog TOOL, XYZ jog
LOW 0.01 deg 0.01 mm
HIGH 0.10 deg 0.10 mm

Van hanh ham kep

Pé han hanh dugc ham kep, chuyén ché doh van hanh sang “MANUAL”

Man hinh hién thi [HAND]

<HAND> +C:HANDT =7 HAND4
+B:HANDZ  =Y:HANDS
+AHAND3  =X:HAND6
16543210 16543210
OUT-900 (I M IN-900 [TTTTITT]
123 -
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Mo va dong tay 1

Mo&: Nhan phim [+C]

DPoéng: Nhan phim [-C]

Mo va dong tay 2

Mo¢: Nhan phim [+B]

DPoéng: Nhan phim [-B]

M¢ va dong tay 3 [—C]

M&: Nhén phim [+A] - ——
Pong: Nhan phim [-A] —
Mé va dong tay 4 [+C]

Mé: Nhan phim [+Z

Pong: Nhan phim (-2) Open Close
Mo va dong tay 5

Mo: Nhan phim [+Y]

Pong: Nhan phim [-Y]

Mo va dong tay 6

Mo&: Nhan phim [+X]

Pong: Nhan phim E-X]

Cau heéi 0n tap va bai tap:
- Bai Tép 1: Di Chuyén Robot Theo Hé Toa P§ Robot
« Yéu cu: Str dung ché 46 Work dé di chuyén robot dén 3 vj tri xac dinh trong
khong gian 1am viéc. Ghi lai cac toa d cua ting diém va vi tri cudi cing ciia
robot.

- Bai Tép 2: Van hanh Chuyén Pong Theo Hé Toa Pd Robot

 Yéu ciu: Tao mot chuong trinh di chuyén robot qua 4 diém khac nhau trong hé
toa do Work. Luu chuong trinh va ki€ém tra sy chinh xac khi chay thu.
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BAI 6: TAO CHUONG TRINH VA LAP TRINH ROBOT MITSUBISHI
MP15.1-CDT-B6

Gioi thigu:

Bai 6 huéng dan hoc sinh céch tao va lap trinh cac chuong trinh van hanh robot Mitsubishi.
Noi dung bao gdm viéc viét ma 1énh, thiét 1ap cac chuyén dong, va tao quy trinh 1am viéc
tur d6ng cho robot. Hoc sinh s& hoc cach str dung ngdn ngit 1ap trinh cta robot dé diéu khién
cac thao tac phic tap va téi vu hoa hiéu suat 1am viéc. Bai hoc gilip nam viing ki ning 1ap
trinh robot, tir d6 thyc hién cac nhiém vu tu dong hoa trong méi truedng san Xuat.

Muc tiéu:
- Tao dugc chuong trinh.

- Lap trinh dugc chuong trinh don gian.

1. Khéi tao chwong trinh
Khi ban cai dit phan mém, mot phim tit vao phan mém s& duoc hién thj & Desktop. Dé
bat dau st dung phan mém RT ToolBox3 ban bim “double click” vao biéu tugng & Desktop

(33

RT ToolBox3

Figure 3-1 RT ToolBox3 Shortcut

Hoic 1am theo huéng dan sau:

Tu bidu twong & B goc duéi bén trai man hinh — [All Programms] — [MELSOFT],
click trai chuot chon [RT ToolBox3] va bat dau st dung.

BMO05-QT04/P.KTPB Ngay hiéu luc: .../.../120... 33/89



L LY

FEodasE x| g% 49 Bl e &
Sew  Cpe Drie

Figure 3-2 RT ToolBox3 Initial Screen

Khi bat dau st dung RT ToolBox3, “Communication Server 2” ciing duoc bat 1én.

“Communication Server 2” ¢ chirc nang két néi véi bo diéu khién robot, hoac trong khi
mo phong bang phan md phong, mot bo diéu khién that (nhu may tinh c4 nhén).

Luweu y: khong tit “Communication Server 2.

Figure 3-3 Communication Server 2

2. Lap trinh:
Nhan vao [Workspace] tab — click trai chudt vao [New] hoic nhan vao [home] tab —
[Workspace] — click trai chudt vao [New]. Sau khi man hinh Workspace méi dugc hién
thi.nhap tén workspace & muc Workspace name, va sau d6 nhan trai chudt vao biéu tuong
[OK]. Man hinh [Edit Project] d& duoc hién thi, sau d6 cai dit tén project, phuong an truyén
théng, mo hinh robot, sau do click [OK].
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B XD Moo Project name
RC1 Comment
(=
- Robot comdroller  FR-D sevias ORBO0-D

o Teo Robat neme E\-TRR-D
Figure 8-3 Creating a New Workspace

Project tree di duoc hién thi trong workspace va project “RC1” dd duogc tao nhu gié tri ban
dau.
Tén project 6 thé dugc thay ddi sau do.

Luu y: tén cua Workspace duoc su dung cho tén thu muc caa Windows, vi vay ban khéng
thé st dung cac ky tu sau: \/: * 2 “ <> |,

M& WorkSpace 6 san
Pé mé mot Workspace da ton tai, nhan chuot chon [Home] tab — nhém [Workspace] —
biéu twong [Open]. Lya chon Workspace muén mé va chon [OK].
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Wiorkspace path:
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Figure 8-4 Opening a Workspace

Toa Project mei trong workSpace
Ban c6 thé tao ti ta 32 project (Project) trong mot Workspace.

Click [Home] tab — nhém [Project] — nat [Add].
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Figure 8-10 Adding a Project

Man hinh huéng dan chinh sta cai dat chi tiét Project duoc hién thi.

Cai dat tén Project, théng tin caa robot muén két néi, va cach thuc truyén thong. Céc thong
s6 trén duoc hién thi tht tu qua tirng trang cia cua so thém Project, va sau d6 click nut
[OK].

= Cac buéc tao Project moi
o Nhap tén Project. C6 thé chu thich Project & muc Comment

%5 Add Project 2 1

Step. 1.0ut line

Enter the project name and comments.

Step The current project settings
1.0ut ine = Project name :
2.Robat model RC1
3. Commumication * Comment :
4.Language
5.Travel axis
6.Robat Addtanal Axs
7.Tool *Robot model : R¥-TFR-D
B.Weight and Size * Program language = MELFA-BASIC VI
* Locakzation: Language of the 05
* IP address : 152, 168.0. 20
* Communication : usB
= Travel s
Mot used
Mot used

Click the [finssh] button to enable the current settings,

| | [ext > Einish Cancel |
Figure 8-12 Add Project Screen (Step 1. Outline)
o Luwa chon dong robot va loai diéu khién robot (robot Controller) dugc sir dung trong
Project.
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Ban cd thé thu hep s6 luong dong robot bang cach lya chon thém loai “Type” va tai
trong toi da “Maximum load”.

T Add Project # 1

Step.2 ot model

Sedect a robot. When you changed a robot, please set the parameter about the robot.

Step Series:
1.0uthine FR-D series CRE00-D
2.Robot mode Type:
3.Communication RY Verfical ’G 1
4.Language |RV -rcr:u:a type (6 aas)
5 Travel sde Maimum loasd:
6.Robot Additional Axis 7kg(N)
7. Tool Robot model :
B.Weight and Size RV-FFR-D |
RY-7FR-D-5H
R¥-TFRC-D
RNV-TFRM-D
R¥-TFRL-D
RY-7FRL-D-5H
RY-TFRLCD
RV-TFALM-D

| <peck || mewt> | pen | coe

Figure 8-13 Add Project Screen (Step 2. Robot model)
o Cai dat giao tiép véi bo diéu khién robot dé két ndi véi robot.
Thong tin mang cai dat trén may tinh ca nhan co thé dugc sao chép bang céach click
[Copy This PC Setting].

T Edit Praoject # 1

Step. 3. Communication

Zet the communications with the robat controlier.

~Metwork of the robat
Step . 192 168 . 0 .
Ot * Set the robot controlles network. [P Adress:
2.Robot model Cogy This PC Setting Subniet Mask: [ 255 . 255 . 255 . o
3. Communication Default Gateway: 192 . 168 . 0 . 254
4 Language L
5. Trawel axig
6.Robot Addronal s e
7.Toal = Set the connection method of RT ToolBox3 and a robot.
8.Weight and Size Method: [TCP/P | -
B Communication setting.

Port & 10001

Transmission tmecut tme: [msec] 5000

Reception timeout time [msec) 30000

Mumber of retries 0

o [ ]

Figure 9-3 TCP/IP Communication Settings

o Luachon ngbn ngir 1ap trinh ma duoc sir dung dé lap trinh cho chuwong trinh diéu khién
robot.
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5 Add Project # 1

Step.4.Language
Set the language of the robot controller.

Step

1. 0wt line
Z.Robot model
3. Commurication
4.Language Brogram language: | MELFA-BASIC VI -
5.Travel axis

6.Robot Additional Axis
7.Tool

8. Weight and Size

* Select the language to use in a robot program.

= Select the regional language.
It's possible to describe a comment of a program by a chosen language.

Regonal languags: Language of the 05

pot> [ fren ][ conce
Figure 8-15 Add Project Screen (Step 4. Language)

o Két thuc cai dat bang cach click nat [Finish].

| <Back || Mexts Frish | Cancel

o Man hinh hién thi két n6i may tinh va robot

MELFA RT ToolBox3 X

}@ Do you change the operation mode?

Online Cancel

Click [cancel]

o O thu muc Offline & cay thu muc
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2 [4 abc
3D Monitor
a3 -
2 1 Offline
& RV-2FB-D

1 Program
Spline
D Parameter
[ 4y Backup
L 4% Tool
> EI] MELFA-3D Vision

o Click phai chudt vao muc [Program]

Workspace
2 [ abc
3D Monitor
a ' 4 RC1
2 | Offline
RV-2FB-D

g
=
[ 4y Back
b 48 Tool
- Bl MELFA-3D Vision

o Click trai nao [new dé tao cau so6 viét chuong trinh moi]
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Workspace
4 (& abc
3D Monitor
2 1 RC1
2 | Offline
& RV-2FB-D

- ¢ Tool
- BI] MELFA-3D Vision

Cau héi 6n tap va bai tap:
- Bai Tép 1: Tao chwong trinh di chuyén co ban
 Yéu ciu: Tao mot chwong trinh méi dé diéu khién robot di chuyen qua 3 vi tri
theo th ty da dinh sin. Luu chuong trinh va chay thir dé kiém tra cac chuyén
dong.
- Bai Tép 2: Lap trinh t6i wu héa chuyén dong
e Yéu cau Lép trinh mot chudi cac 1énh di chuyén phuc tap cho robot, bao gobm

tang toc va giam tdc. Luu va chay thir chuong trinh, danh gia d6 muot ma cta
chuyén dong.
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BAI 7: CHEN VA CHINH SUA CHUONG TRINH
MD15.1-CDT-B7

Gioi thigu:

Bai 7 tap trung vao ky thuat chén va chinh sua chwong trinh da 1ap trinh cho robot
Mitsubishi. Hoc sinh s& hoc cach thém céc 1énh moi, thay d6i thdng sb, va diéu chinh céc
chuyén dong trong chwong trinh hién c6 dé dap tng nhu cau san xuét. Bai hoc cung cap
cac phuong phap hiéu qua dé ti vu hoa chuong trinh, xtr 1y 18i va dam bao robot hoat dong
chinh xac. Qua d6, hoc sinh s€ nang cao kha nang 1ap trinh va quan 1y cac chuong trinh
van hanh cua robot trong moi trudng cdng nghiép.

Muc tiéu:

- Chen va chinh stra dugc chuong trinh.

1. Chén chwong trinh
« Tap Iénh diéu khién Robot
o Lénh di chuyén ngi suy diém - diém [Mov]: robot di chuyén dén diém chi dinh voi
phép ndi suy khép. Cé thé thay doi phép noi suy bang cach sir dung lénh [TYPE]. Cau
lénh trang thai [Wth] hozc [Wthif] ¢ thé dugc thém vao.
Robot movement Hand THAN TRONG

ey

ﬁ <— Robotmovement  ““*) Pac diém chuyén dong tién lui cia ban
o O Movement position tay

B9 Cac vi du vé cau lénh va vi du vé chuong
N\ ¢ trinh danh cho robot 6 truc thing dtng (vi
(2 du: RV-6SD). Huéng tién/rat lui cua kim
phu thudc vao hudng truc Z (+/- huéng) cua
b0 toa do dao cho tirng mo hinh.
g— 2(3» Tham khao hé toa do géng cu duoc hién‘thi
— (4) Tum output \ trong "Xac nhén chuyén dong" trong phan
2 signal bit 17 ON \F3 "Tur thiét 1p bo phan  Robot dén bao tri"
- Y riéng biét va chi dinh hudng chinh xac.
Céu lénh Giai thich
1 Mvs P1, -50*1) (1) Di chuyén dén P1.
2 Mvs P1 '(2) Di chuyén tir P2 dén vi tri rat lai 50mm theo huéng
tay.
3 Mvs,-50*1) '(3) Di chuyén dén P2

4 Mvs P2, -100 wht M_Out (17)= 1*1) | '(4) Bat dau chuyen dong tir P3 dén vj tri it lai 100mm
theo hudng tay va BAT bit tin hiéu dau ra 17.

5 Mvs P2 '(5) Chuyén dén P3

6 Mvs ,-100*1) '(6) Tro vé tir vi tri P3 vé vi tri rdt lai 100mm theo huéng
tay.

7End 'Két thuc chuong trinh.
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2. Chinh sira chwong trinh.
o Lénh di chuyén ndi suy dwong thang [Mvs]: robot di chuyén dén diém chi dinh theo
phép noi suy dudng thang. Co thé thay dbi cach thirc noi suy bang lénh [TYPE]. Cau
lénh trang thai [Wth] hozc [Wthif] ¢ thé dugc thém vao.

Robot movement Hand

-

(1)

— (4)Turn output
{2}? signal bit 17 ON.
(3)
g

\
\Pt

THAN TRONG 1) Dic diém ky
thuat cia chuyén dong vé phia

~+—Robot movement  say caa ban tay
® O :Movement position

Cac vi du vé cau Iénh va vi dy

. vé chuong trinh danh cho robot
6 truc thang dung (vi du: RV-
6SD). Huéng tién/rat lui cua
kim phu thudc vao huéng truc Z
(+/- hudng) cua bo toa do dao
cho tirng mé hinh. Tham khao
hé toa d§ cong cu dugc hién thi
trong "Xac nhan chuyén dong"
trong phan "Tir thiét 1ap bo
phan Robot dénbao tri" riéng
biét va chi dinh huéng chinh
Xac.

Cau lénh

Giai thich

1 Mvs P1, -50*1)

(1) Di chuyén véi noi suy tuyén tinh tir P1 dén vi tri
rut lai 50mm theo

Hudng tay.
2 Mvs P1 '(2) Di chuyén dén P1 bang phép noi suy tuyén tinh
3 Mvs ,-50*1) '(3) Di chuyén bang phép néi suy tuyen tinh tir vi tri

hién tai (P1) dén vi tri rat

lai 50mm theo hudng tay.

4 Mvs P2, -100 wht M_Out (17)= 1*1)

(4) Bit tin hiéu dau ra 17 duoc bt cung lic khi robot
bat dau di chuyén.

5 Mvs P2

(5) Di chuyén véi noi suy tuyén tinh dén P2.

6 Mvs ,-100*1)

(6) Di chuyén l,:)é“mg phép ndi suy tuyén tinh tir vi tri
hién tai (P2) dén vi tri rut

lai 50mm theo hudng kim.

7 End

'Két thuc chuong trinh
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o Tap Iénh ndi suy cung tron — dwong tron

Cau Ignh

Giai thich

Mvr

Chi dinh diém bit dau, diém trung gian va diém két thic, va di chuyén robot
theo phép noi suy cung tron theo thir t tir diém bat dau — diém trung gian —
diém két thiic. C6 thé thay d6i cach thic noi suy bang lénh [TYPE]. Cau lénh
trang thai [Wth] hoic [WthIf] c6 thé dugc thém vao.

Start point — transit point — end point.

Mvr2

Chi dinh diém bat dau, diem két thic, diém tham chiéu, va di chuyén robot
theo phép noi suy cung tron theo thir ty tur diém bat dau — diém két thuc ma
khong di qua diém tham chiéu. C6 thé thay ddi cach thirc noi suy bang Iénh
[TYPE]. Cau lénh trang thai [Wth] hoic [WthIf] c6 thé duoc thém vao.
Start point — End point — Reference point.

Mvr3

Chi dinh diém bat dau, diém két thuc, va diém tam, va di chuyén robot theo
phép ndi suy cung tron theo thir tu tr diém bat dau — diém két thic. Goc quay
tir diém bt dau dén diém két thic 13 0° < g6c quay < 180°. C6 thé thay doi
cach thac noi suy bang Iénh [TYPE]. Cau lénh trang thai [Wth] hoac [Wthif]
c6 thé duogc thém vao.

Start point — End point — Center point.

Mvc

Chi dinh diém bit dau (két thuc), diém trung gian 1, diém trung gian 2, va di
chuyén robot theo phép ndi suy duong tron theo thir tu tir diém bat dau —
diém trung gian 1 — diém trung gian 2 — diém két thdc. Cau lénh trang thai
[Wth] hodc [Wthif] c6 thé dugc thém vao.

Start point (End point) — Transit point 1 — Transit point 2.

Robot movement

P1 (Reference
\ JR— N <= @ point)
(1) - \
Turn output ;
signal bit
18 ON.

Hand —4—Robot movement
ﬁ ® :Movement position
P4 P11

P6

“._(Center point),

T
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Cau lénh Giai thich
1 Mvr P1, P2, P3 Wth M_Out(18)=1 '(1) Di chuyén giita P1 - P2 - P3 nhu mot
vong cung. Vi tri hién tai ctia robot trudc
khi chuyén dong duoc tach biét khoi diém
bat dau, vi vay trudc tién robot s& di
chuyén theo dudng thing dén diém bit
dau. (P1) bit tin hiéu dau ra 18 BAT dong
thoi khi bit dau chuyén dong tron.

2 Mvr P3, P4, P5 '(2) Di chuyén giita P3 - P4 - P5 nhu mot
vong cung.
3 Mvr2 P5, P7, P6 '(3) Di chuyén nhu mdt vong cung trén

chu vi ma trén d6 diém dau (P5), diém
tham chiéu (P6) va diém cudi (P7) theo
hudng sao cho diém tham ch1eu khong di
qua giira diém dau va diém cudi.

4 Mvr3 P7, P9, P8 '(4) D1 chuyen nhu mot cung tron tir diém

dau dén diém cubi doc theo chu vi ma trén
d6 diém trung tam (P8), diém bat dau (P7)
va diém cudi (P9) dugc chi dinh.

5 Mvc P9, P10, P11 '(5) Di chuyén giita P9 - P10 - P11-P9 nhu
mot vong cung. Vi tri hién tai cua robot
trude khi chuyén dong

duogc tach biét khoi diém bét dau, vi vy
trudc tién robot s& di chuyén theo duong
thang dén diém bat dau. (1 chu ky hoat
dong)

6 End Két thuc chuong trinh.

Nhom cau Iénh ting/giam téc va diéu chinh toc d¢:

Lénh Giai thich

Accel | Chi dinh tdc do tang/giam toc trong khi di chuyén duoc tinh theo % dua trén
toc do tang/giam toc toi da.

Ovrd Chi dinh toc d di chuyen &p dung cho toan bo chuong trinh duoc tinh theo %
dua trén toc do toi da

Jovrd | Chi dinh téc d noi suy khép robot dugc tinh theo % dya trén toc do tdi da.
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Spd Chi dinh tdc do ndi suy dudng thiang va dudng tron duoc tinh theo mm/s

Oadl Cau lénh nay chi dinh chirc ning tuy chinh téc d6 ting/giam toc c6 thé duoc
cho phép hoac khéng.

Téc do di chuyén khi sir dung phép noi suy khép: Controller (T/B) x Ovrd x Jovrd.

Téc d6 di chuyén khi st dung phép noi suy duong thang hoic dudng tron: Controller
(T/B) x Ovrd x Spd.

THAN TRONG 1) Pic diém k¥

Robot movement thuét caa chuyén dong vé phia sau
Han kbl movement .2 han tay
Jﬁ ¢ 0:Movement position
Céc vi du vé cau 1énh va vi du vé
P1 (1)./.Maximum speed chuong trinh danh cho robot 6 truc
—\ thing dimg (vi du: RV-6SD).

Hudng tién/rat lui cta kim phu
thudc vao hudng truc Z (+/-
huong) cua b toa do dao cho ting
m6 hinh. Tham khao hé toa do

(6)70%
...Maximum speed

2_3 5001 cong cu du:qc hién thi trong "'Xéc
2 ( )‘ ! (5Maximum speed  nhan chuyén dong" trong phan "Ttr
—e > thiét 1ap bo phan Robot dén bao
\p2  (4)120mmls e tri" riéng biét va chi dinh huéng
chinh xac.

Cau lénh Giai thich

1 Ovrd 100 Pt toc do di chuyén dwoc 4p dung trén
toan bo chuong trinh ¢ toc d6 toi da.

2 Mvs P1 ' (1) Di chuyén véi toc do toi da tai P1L.

3 Mvs P2, 50*1) '(2) Di chuyén véi toe d6 toi da tir P2 dén
vi tri rat lai 50mm theo hudng tay.

4 Ovrd 50 'Pit toc d6 di chuyén duoc ap dung trén
toa‘m’b(f) chuong trinh thanh mdt ntra toc
do toi da.

5 Mvs P2 '(3) Di chuyén tuyén tinh dén P2 véi toc
do bang mot nira toc 0 mac dinh.

6 SPD 120 'Dit toc do cudi thanh 120mm/s. (Vi mirc
ghi d¢ 1a 50% nén no6 thyc sy di chuyén voi
toc do 60 mm/s.)
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7 Ovrd 100 )'Pit phan trim toc do di chuyén thanh
100% dé dat duoc toc do cudi thuc té 1a
120mm/s.

8 Acced 70, 70 'Piat kha ning ting tbc va giam tdc ¢ mic
70% tbc do toi da.

9 Mvs P3

' (4) Di chuyén tuyén tinh dén P3 véi toc
do cuoi 120mm/s.

10 Spd M_NSpd

'"Tra vé toc do cudi vé gia tri mic dinh.

11 Jovrd 70 Tra vé toc do cuoi vé gia tri mic dinh 'Pat
toc do ndi suy chung thanh 70%.
12 Accel ‘Tra lai ca kha nang tang toc va giam toc ve

tdc do tdi da

13 Mvs , -50 *1)

'(5) Di chuyén tuyén tinh véi toc d6 mac
dinh dé di chuyén tuyén tinh tir vi tri hién
tai (P3) dénvi trf rat lai 50mm theo hudng
tay.' (6) Di chuyén dén P1 vai téc do 70%
toc d¢ toi da.

14 Mvs P1 (6) Di chuyén dén P1 vai toc do 70% toc
d6 t6i da.
15 End 'Két thic chuong trinh.

Tap lénh xir ly

o Tap lénh phan nhanh khong diéu kién va phan nhanh co diéu kién, 1énh cho

Lénh Giai thich
Go To Nhay khong diéu Kién dén dong lénh dugc chi dinh
Nhay duya trén gié tri caa bién duoc chi dinh trude. Thir ty nhay tudn theo gia
On GoTo RN S
tri caa kiéu dir liéu Integer.
Thuc hién Iénh véi cac diéu kién dugc chi dinh. Gié tri cua cac diéu kién co
If Then thé duoc chi dinh ngau nhién. Chi ¢é 1 cau lIénh cho mbi diéu kién. Néu thoa
Else mén diéu kién thi thuc hién Iénh sau [Then], néu diéu kién sai thuc hién Iénh
sau [Else].
If Then Chi c6 1 loai cua diéu kién duoc phép thuc thi. Néu diéu kién dung, cac cau
Else Iénh tir sau [Then] dén [Else] dugc thuc thi. Néu diéu kién sai, cac 1énh sau
End If [Else] duoc thyc thi.
Select Nhay dya trén bién duogc chi dinh va theo gié tri duoc chi dinh. Gia tri c6 thé
Case duoc chi dinh ngau nhién.
End Select | Nhiéu diéu kién c6 thé dugc chi dinh cho mdi cau Iénh.
Wait Cho dén khi gia tri cau bién ding véi gia trj dat.
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Vi du

Giai thich

GoTo "FN....

Nhay vo diéu kién t6i budc nhan FN.

ON M1 GoTo "L1, L2, "L3..

Néu gia tri bién s6 M1 14 1 thi nhay dén
budce "L1, néu 2 nhay dén budc "L2 va
néu 3 nhay dén budc *L3. Néu gia tri
khong twong g, hily chuyén sang budc
tiép theo.

If M1=1 Then "L1....

. Néu gia tri bién s6 M1 1a 1 thi phan
nhanh sang budc "L1. Néu khong thi
chuyén sang budc ti€p theo.

If M1=1 Then *L2 Else *L2.

Néu gid tri bién s6 M1 Ia 1 thi phan nhanh
dén budc "L1. Néu khong, phan nhanh dén
budc “L2.

If M1-1 Then............ Néu bién s6 cua M1 1a 1 thi 1énh M2 = 1

M2=1 va M3 = 2 dugc thuc thi. Néu gié tri cua

M3=2 M1 khéc 1 thi Iénh M2 =-1va M3 =-2 sé&
duoc thuc thi.

Else

M2=-1

M3=-2

EndIf

Select M1. Cac nhanh cua cau 1énh Case tuong tng
véi1 gia tri cia bién sO M1..

Case 10... Néu gid tri ... 1a 10, chi thyc hién gitra

: Truong hop 10 va Truong hop 11 tiép theo

Break Néu gia tri la 11, chi thuc hién gitta ’
theo <5.

Break Néu gié tri nho hon 5, chi thyc hién gitra

Case IS <5. Trudng hop IS <5 va Truong hop 6 dén 9
tieép theo.

Break Néu gia tri nam trong khoang tir 6 dén 9,

Case 6 TO 9. chi thyc hién gitra Truong hop 6 DEN 9 va

Mic dinh tiép theo.
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Break Néu gié tri khong tuong tng véi bat ky gia
Default tr\i nao o trén, th tr,u_rc-hién gitta Mac dinh
va Lua chon két thic tiep theo

Break Két th}]C cau Iénlz Select Case Doi bit tin
End Select.. hléu dau vao 1 BAT..
Wait M_In(1)=1 Doi bit tin hiéu dau vao 1 BAT..
o Lénhvong lap
Lénh Giai thich
For Next Lap lai cac cau Iénh gitra [For] va [Next] cho dén khi nao diéu kién duoc
thoa mén
While Lap lai gitra [While] va [WEnd] cho dén khi nao di€u kién dugc thoa mén
Wend
Vidu Giai thich
For M1=1 To 10............. Lap‘lai gitra cau lénh For va cau lénh Next
: 10lan. ‘
Next Gia tri bién s0 ban dau M1 1a 1 va duoc

ting thém maot sau moi lan 1ap lai.

For M1=0 To Step 2 Lap lai gitra cau Iénh For va cau lénh Next
; 6 lan.
Next Gi4 trj bién sb ban ddu M1 1a 0 va duoc

tang thém hai sau mdi 1an 1ap lai.

While (M1>= 1) And(M1 <= 10) Lap lai gitra cau 1énh While va cau 1énh
: WEnd trong khi gié tri cua bién s6 M1 1a
1 tré 1én va nho hon 10.

WEnd

Cau heéi 0n tap va bai tap:
- Bai Tap 1: Cheén Lénh Méi Vao Chuong Trinh
o Yéu chu: Chén thém mot 1énh di chuyén mai vao chuong trinh hién co dé robot di
chuyén dén mot vi tri mé&i. Luu lai va kiém tra chuong trinh sau khi chinh sura.

- Bai Tap 2: Chinh Sira Chwong Trinh Pé Thay P6i Thir Tw Chuyén Pong
 Yéu cau: Thay doi thtr ty cac Iénh trong chuong trinh hién tai dé robot di chuyén
theo thur tu khac. Luu chuong trinh va chay thur dé kiém tra sy thay doi.
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BAI 8: TAO VA LAP CHUONG TRINH CON
MD15.1-CDT-B8

Gioi thigu:

Bai 8 huéng dan hoc sinh céach tao va lap chuong trinh con trong 1ap trinh robot Mitsubishi.
Noi dung bao gdom cach phan chia cac nhiém vu I6n thanh cac chwong trinh con nhé hon,
giup don gian hda qua trinh lap trinh va tang tinh tai st dung cia mé Iénh. Hoc sinh sé hoc
cach dinh nghia, goi va quan 1y cac chuong trinh con, tir d6 t6i wu hoa hiéu suat van hanh
cta robot. Bai hoc cung cap k¥ ning quan trong trong viéc Iap trinh, gitp hoc sinh phat
trién cac giai phap tu dong hda linh hoat va hiéu qua trong san xuat.

Muc tiéu:
- Tao dugc chuong trinh con.
- Lap trinh dugc chuong trinh con don gian.

1. Khéi tao chwong trinh con

— Loai gia tri s6 ' Kiéu s nguyén
R = Loai vi thé L Kiéu sb thuc
Loai dur liéu -
= Kiéu khop
— Loai ky tu

Bang 4-6:Pham vi dir liéu bién gia tri s6

Kiéu Pham vi
Kiéu so nguyén -32768 den 32767
Kiéu s thuc c6 do chinh xac | -3.40282347e+38 dén | Ghi cha)
dO}l _ i : 3.40282347e+38 ] E thé hlén 1ﬁy thira
S6 thyc co do chinh xéc kép | -1.7976931348623157¢+308 dén | ¢4 10,
kiéu 1.7976931348623157e+308
- Hang so — Hang sb gia tri

|| Cac hang chudi ky tu

Loai dur liéu

- Hang s6 vi tri

— Hang s6 chung

- Hang so goc
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Kiéu dir liéu s6 (Numaric value type)
(1) Decimal number

Example) 1, 1.7, -10.5, +1.2E+5 (Exponential notation)

Valid range -1.7976931348623157e+308 to 1.7976931348623157e+308

(2) Hexadecimal number

Example) &H0001, &HFFFF

Valid range &H0000 to &HFFFF

(3) Binary number

Example) &B0010, &B1111

Valid range &B0000000000000000 to &B1111111111111111

(4) Types of constant

The types of constants are specified by putting symbols after constant characters.

Example) 10% (Integer), 1.0005! (Single-precision real number), 10.000000003#
(Double-precision real number)

Kiéu dir liéu chudi (Character type)
4.4.11 Hang chudi ky tu

Hang chudi 1a cac chudi ky tu dugc bao boc bai dau ngodc kép (") Vi du)
"ABCDEFGHIJKLMN" "123"

Hing s6 goc (Angle constants)

Gia tri goc duoc sir dung dé biéu thi goc theo "dd" chir khong phai theo "radian"...

Néu duoc viét 1a 100Deg, gia tri nay sé tro thanh mot goc va ¢ thé duoc sir dung 1am dbi

s6 ctia ham lugng
giéc.
Vi du) Sin(90Deg).. Sin 90 d6 duogc biéu thi.

Kiéu dir liéu toa do
o XYZ (Position type)
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( 100, 100, 300, 180, O, 4180, 0O, 0)(7, 0)

| Latructure flag 2 (multi-rotation data)
| structure flag 1 (posture data)
axis (additional axis 2)

1 axis (additional axis 1)

C axis
B axiz Posture axes of the robot (degree)
A axis
Z axis
¥ axiz Coordinate values of the hand fip (mm)
X axis
Examiple)
P1=( 300, 100, 400, 180, 0, 180,0,0)(7,0)
P2={0,0,-50,0,0)(0,0}) [& casa where thera s no raveling axis data)
P3={ 100, 200, 300, 0, 0,90 )(4,0) [& case of a 4-axis horizontal multi-joint robol)

Cac kiéu va y nghia dir liéu truc toa do, tu thé va truc bd sung
[Pinh dang] X, Y, Z, A, B,C, L1, L2

[Y nghia] X, Y, Z: Dt li¢u toa do. Vi tri dau ban tay cua robot trong toa do XYZ.
(Pon vi la mm.)

A, B, C: Dit liéu tu thé. Pay 1a goc d6 cia tu thé. (Pon vi 1a d0.) Luu y1)

L1, L2: Dix liéu truc bd sung. Bay lan luot 1a toa d6 cho truc bod sung 1 va truc bo
sung 2. (Pon vi 1a mm hoac dg.)

Luu y1) Phan mém hd trg T/B va may tinh ¢4 nhan hién thi don vi theo d¢; tuy nhién,
don vi radian dugc st dung dé thay thé va tinh toan trong chuong trinh.

o JOINT (Joint type)

(10, -20, 90, 0, 80, 0, 0, 0)

‘ J8 axis (additional axis 2
J7 axis (additional axis 1

J& axis
J5 axis
J4 axiz
J3 axis
J2 axiz
J1 axis

Example)

G axis robot J1=(0, 10, 80, 10,90, 0)

6 axis + Additional axis J1 =0, 10, 80, 10, 90, 0, 10, 10)

5 axis robot J1=(0 10,80, 0, 90,0}

5 axis + Additional axis J1=(0, 10, 80, 0,90, 0, 10, 10 )

4 axis robot J1=(10, 20, 90, 0)

4 axis + Additional axis J1=(10, 20,90, 0,,,10, 10)

(1) Binh dang va y nghia dir li¢u truc
[Dinh dang] J1,J2,J3, J4, J5,J6, 17, J8
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1% nghia] J1 dén J6: Dit liéu truc robot (Pon vi Ia mm hoac do)

J7, J8: Dit liéu truc bd sung va c6 thé bo qua (tiry chon).

(Pon vi la mm hodc do. Tfly thudc vao cai dat th6ng s0.

Bon vi 1a mm, khéng phai do, néu truc J3 cua robot loai ndm ngang nhiéu khép 14 truc
duoc dan dong tryuc tiép

Bién

Tén bién co thé duoc st dung t6i da 8 ky tu.

Kiéu dit liéu cua bién bao gom: numerin type, character type, position type, joint type, 1/0

type.
Bién 1/O

Tén bién diu vao/dau ra Giai thich

M In Dé tham chiéu cac bit tin hiéu dau vao

M_Inw Pé tham chiéu byte tin hiéu dau vao (tin

hiéu 8 bit)

M_Inw Dé tham chiéu cac tir tin hiéu dau vao (tin

hiéu 16 bit)

M_Out | Bé tham chiéu/gan céc bit tin hiéu dau ra

M_Outb Dé tham chiéu/gan byte tin hiéu dau ra (tin

hiéu 8 bit)

M Outw Pé tham chiéu/gan cac tur tin hiéu dau ra

(tin hiéu 16 bit
M_Din Pé tham khao cac thanh ghi dau vao cho
CC-Link Khéng thé si dung trong dong
CRnQ.
M DOut Pé tham khao céac thanh ghi dau ra cho CC-
Link Khong thé sir dung trong dong CRnQ.
2. Lap chwong trinh con:

Lénh Giai thich

GoSub Goi chuong trinh con ¢ budc dugc chi dinh hodc nhan dugc chi dinh.

On GoSub Goi chuong trinh con theo s6 bién dugc chi dinh. Cac diéu kién gia tri
tuan theo thir tu gia tri s6 nguyén. (1,2,3,4,.....)

Return Quay lai budc tiép theo bude dugc goi bang Iénh GoSub.

Goip Goti chuong trinh dugc chi dinh. Bude tiép theo trong chuong trinh
nguon dugc quay lai & phan Két thuc cau 1énh trong chuong trinh
duoc goi. Dir liéu co thé duoc chuyen dén chuong trinh dugc goi dudi
dang dbi sd.

Frm Mot d6i sb duoc truyén bang chuwong trinh duoc goi bang lénh CallP.
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Vi du vé cau lénh

Giai thich

GoSub

Goi chuong trinh con tir budc nay.

On GoSub

Goi chuong trinh con tir nhan GET.

OnM1 Gosub "L1, L2, "L3.

Néu gié tri bién s6 M1 1a 1, goi chwong trinh con & budc
"L1, néu 2 goi chuong trinh con & bude "L2,

va néu 3 goi chuong trinh con & buéc "L3. Néu gia tri
khong twong g, hdy chuyén sang budc tiép theo

Return Quay lai budc tiép theo budc dugc goi bang 1énh
GoSub.

CalP "10" Goi chuong trinh s 10.

CalP 20", M1, P1, Chuyén bién s6 M1 va bién vi tri P1 sang chuong trinh

s6 20 va goi chuong trinh.

FPrm M10, P10.

Nhén bién sb duoc truyf:n bang CallP trong M10 ctia
chuong trinh con va bién vi tri trong P10.

Tap lénh chwong trinh ngit

Lénh Giai thich

Def Act Xéc dinh cac diéu kién ngat va quy trinh tao ra ngat.

Act Chi dinh tinh hop Ié cua ngit.

Return Néu mot chuong trinh con dugc goi cho qué trinh ngat, n6 sé
quay tro lai dong ngudn ngat.

Vi du vé cau lénh

Giai thich

Def Act 1, M_In(10)=1 GoSub "SUBL. Néu bit tin hiéu dau vao 10 dugc bat cho

ngat s6 1, chuong trinh con & budc "SUBI
duoc xac dinh s€ duogc goi sau khi robot
giam tdc va dimg. Thoi gian giam téc phu
thudc vao 1énh Accel va Ovrd.

Def Act 2, M_In(11)=1 GoSub *SUB2, L | Néu bit tin hiéu dau vao 11 dugc bat cho

ngét s 2, chuong trinh con & budc "SUB2
dugc xac dinh s€ duoc goi sau khi hoan
thanh cau Iénh hién dang dugc thyc thi.

Def Act 3, M_In(12)=1 GoSub "SUBS3, Néu bit tin hiéu dau vao 12 dugc bat cho

ngit sd 3, chuong trinh con & budc "SUB3
dugc xac dinh s€ dugc goi sau khi robot
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giam tdc va dimg trong thoi gian va
khoang cach ngan nhat c6 thé.

Act 1=1 Cho phép ngit uu tién s6 1

Act 2=0 V6 hiéu hda ngit vu tién sb 1

Return 0 Quay lai budc xay ra ngit.

Return 1 Quay lai budc tiép theo budc xay ra ngat.

Cau hei 6n tap va bai tap:
- Bai Tap 1: Tao chwong trinh con don gian

o Yéu chu: Tao mot chuong trinh con thuc hién nhiém vu di chuyén robot dén 2 vi
tri khac nhau. Goi chuong trinh con tir chuong trinh chinh va ki€ém tra hoat dong.

- Bai Tap 2: St dung chwong trinh con trong chwong trinh chinh
« Yéu ciu: Tao 2 chuong trinh con khac nhau. Chén cac chuong trinh con vao
chuong trinh chinh dé thyc hién chu6i nhiém vy phtrc tap. Luu va chay thu dé

kiém tra tinh chinh xac.

Luwu y: V6i chuong trinh dang chay hoic dang debug, robot c6 thé van hanh & 100%
téc do. Vi vdy, dam bao an toan xung quanh robot.
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BAI 9: VAN HANH O CHE PQ TU PONG
MbD15.1-CbT-B9

Gioi thigu:

Bai 9 tap trung vao cach van hanh robot Mitsubishi & ché d6 tu dong, trong d6 robot thyc
hién cac nhiém vu mot cach tu dong ma khéng can su can thiép cua con ngudi. Hoc sinh
s& hoc céch thiét 1ap va khoi dong ché d6 tu dong, theo ddi qué trinh hoat dong va xu ly
cac tinh hudng phéat sinh. Bai hoc gilip nam viing cac budc can thiét dé robot hoat dong
hiéu qua va an toan trong méi trudng san xuat, ddng thoi hiéu rd vai tro caa ché do ty dong
trong toi wu héa quy trinh 1am viéc va ning cao ning suit.

Muc tiéu:

~ Khei tao va van hanh Robot & ché dé ty dong.

1. Khéi tao ché 6 tw dong:
Pong thoi, d¢ T/B & gan tay ban dam bao c6 thé st dung nut “EMERGENCY” bét ¢t llc
nao.

Vé6i phan mém RT ToolBox3, ba c6 thé sir dung Operation Panel dé van hanh robot.
Operation Panel cd thé dugc bang cach click [Online] -> [Operation Panel] tir cdy thu muc
(Project tree) khi ma PC két ndi vai bo diéu khién robot hoic ¢ ché ¢ mé phong.

Workspace g X
" Factory Line=1
P& 3D Monitor
4 RC1
Offline
B4 Online
& RV-4FLQ
&8 [Operation panel
LY Program
i SQDirect
Spline

Figure 19-1 Displaying the Operation Panel

Trong Operation Panel, ban c6 thé thyc thi chuwong trinh robot, diéu khién cach khép tay
may va van hanh ¢ ché do jog.
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[ (1) Task slot state and ]\ — — { (2) Override ]

selection

Fromame | Fre | st R [ (3) Operation panel ]

e 5] || R
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~ I > [BZe 1

I
\\ VR 2 L _.--_l
'

Cati ) i AUTOMATIE

MIQHEI .L @ [ (8) Driving speed ]

Figure 19-2 Operation Panel Screen

(1) Tack slot state and selection:

Khu vic nay thé hién vi tri nhiém vy, chuong trinh hién dang lya chon va dong code
hién tai dang duogc tro dén.

Ban c0 thé lya chon chuong trinh bang céach click nat [Select].

Ban c6 thé lya chon dong code ma chuong trinh s& tré dén bang céach click nat [Jump].
(2) Override

Khu vuc nay hién thi va cai dit tbe do giéi han cua robot.

Ban ¢4 thé cai dat toc d6 van hanh xudng dudi mic 5%, 2% va 1%.
(3) Operation panel

Khu vuc nay duoc st dung cho viée diéu khién robot. Ban c6 thé bat dau, dung, reset
va thoat chuong trinh van hanh, va bat hoac tat dong co servo.

(4) Step
Khu vuc nay dung dé diéu khién chuong trinh & ché do Debug.

[FORWD] va [BACKWD] thyc thi dong Iénh dang duoc tré cua chuong trinh robot va
di chuyén dong thuc hién dén dong tiép theo hodc dong trude do.

[CONT] thuc thi chuong trinh va s& dung lai bai dong Iénh ding ¢ cudi chuong trinh.
(5) Hand

Khu vuc nay ding dé van hanh cac khép tay may caa robot. Click vao biéu tuong dé
hién thi man hinh van hanh.

Ban c6 thé mé va tat ting khop tay, va can chinh va di chuyén tay may dén vi tri home.
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Ban ciing ¢ thé van hanh bo diéu khién robot.
(6) JOG

Khu vuc thao tac thuc hién van hanh jog robot. Click vao biéu tuong dé hién thi man
hinh van hanh jog.

Ban ciing ¢ thé van hanh bo diéu khién robot.
(7) D-EXEC

Piéu nay dung dé thuc hién thuc thi truc tiép, tac 1a thuc hién bat ky cau lenh nao truc
tiép trén robot bat ké chuong trinh cua robot

(8) Driving speed
Ban c6 thé lya chon téc do chay cua robot giira binh thuong va thap “normal or low”
Khi ché d6 “Low” dugc chon. Robot di chuyén vai toe do tdi da & ché do van hanh jog
(9) Monitor

Man hinh 3D giam sat robot cua robot. Click [Error] va [Program] dé hién thi man hinh
giam sat 16i va chuong trinh.

Luu y: khi ché d6 D-EXEC dugc st dung, man hinh bén dudi s& dugc hién thi. Click [OK]
dé bat ché d6 van hanh robot. V& van dé nay, dam bao rang kiém tra an toan xung quanh
robot va san sang T/B trudc khi van hanh.

Caution

_. __ [Program name] PRG1

The robot may move at the “rr peed”’ in the following operations.

Take special care when operat

Please prepare T/B to stop anytime in the emergency.

Figure 19-3 "Caution™ Screen Displayed at Start of Operation.

2. Van hanh Robot ¢ ché d¢ tw dong.

JOG Operation

Ban c6 thé thuc hién hién thi man hinh van hanh jog khi & ché d6 online hoac mé phong.
Click [JOG] @ hién thi man hinh van hanh jog. Man hinh hién thi ché do jov nam phia
dudi man hinh diéu khién operation panel.
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Pé thuc thi ché do jog online, may tinh phai duoc thiét 1ap quyén thao tac. Khi khoa ché
d6 trén robot dang & ché do “Automatic” va chirc ning /O duoc st dung. Cai dit quyén
van hanh 1/0 mé rong tat. Néu cé su cb xay ra khi khdng c6 quyén truy cap, hop thoai i
s& duoc hién thi (6020000000).

1;RCL Simalphian

1:RCE Simulation

SET  BHE

[ (2) Move method . B (3) Movement distance setting ]

| (4) Change TOOL

[ (7} Hand Align

| (8)Home Position

[ {9) Current robat position

12) Pasition value specified
[[ ] value spe * In simulation mode only

(11) Operation by slider bar ]
Moy

Figure 18-5 Starting Jog Operation

(1) Robot model selection
Khi nhiéu robot dugc két ndi, lva chon robot mudn van hanh.
(2) Phuong thtic chuyén dong

Lya chon phuong thtc di chuyén cho robot. Cac phuong thirc bén dudi c6 thé duoc lya
chon.
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XYZ
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When "3-axis When "Cylinder” When "WORK"
XY 2" is selected is selected is selected

Figure 19-6 Changes in Screen for Jog Operation According to Move Method Selection

(3) Movement distance setting
Lya chon khoang céach di chuyén cho robot. Lya chon “off”, “High” hodc “Low”.
(4) Change TOOL

Lwa chon TOOL cho robt. Cac TOOL c¢6 thé duoc lua chon khac nhau tiy thudc vao théng
s6 k¥ thuat cua robor duoc két ndi.

(5) Change Base
Chon s toa dd co s& cho robot. C6 thé lua chon tir “Base 07 dé “Base 8”.

(6) Change WORK
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Lwa chon workpiece khi di chuyén robot bang ché d6 JOG. Workpiece cé thé dugc lya
chon tir “WORK 1” dén “WORKS”.

Program Execution
Ban c6 thé thuc thi chuong trinh duoc lya chon trén Operation panel hoic chuong rinh ma
duoc mo ¢ ché do debug.

Table 19-3 Differences Between Program Execution and Debugging

Program Execution Program Debugging
Program selection Use [Select] button on operation panel Open program in debug mode
Program operation Use buttons on [Operation panel] Use buttons on [Step]
Program starting Starting conditions specified in slot table Finished in one cycle (*1)
conditions

(*1) Mote that programs that are repeated infinitely do not end automatically.

1:RC1 Feudation Debugging)

Program

ror  Prosrsm | | BACKWD: -:::-.-.'

umu DD|

=EXED  HAMD  JOG ng spaad

»|2R TO S

AUTOMATIC

Figure 19-10 Program Execution

Step Operation
Ban c0 thé thyc thi chuong trinh ma duoc ¢ & ché do debug timg budc cho 1 lan.
O ché @6 online hoic md phong, mé chuong trinh & ché d6 debug. Chire ning & ving [Step]
da duogc cho phép.
Piéu khién voi [FORWD] hoiac [BACKWD] trong viing [Step] & operation panel.
Click [FORWD] dé thuc thi cai lénh hién tai va tién dong thuc thi 1én 1 dong. Click
[BACKWD] dé thuc thi cau Iénh hién tai va lui dong thyc thi xung 1 dong.
Cau heéi 0n tap va bai tap:
- Bai Tép 1: Chay robot é ché 9 tu dong
o Yéu cau: Thiét 1ap ché do tu dong cho robot vdi mot chuong trinh da tao san.
Khoi dong robot trong ché do tu dong va gidm sat qua trinh van hanh. Ghi lai két
qua.
- Bai Tap 2: Kiém tra va diéu chinh chwong trinh ty dong
e Yéu cau: Chay chuong trinh tu dong, xac dinh va khac phuc bat ky 16i nao phat
sinh trong qua trinh van hanh. Chinh stra chuvong trinh dé robot hoat dong muot
ma va hi¢u qua hon.
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BAI 10 :KET NOI ROBOT MITSUBISHI VOI PLC
MD15.1-CPT-B10

Gioi thigu:

Bai 10 huéng dan cach két ndi robot Mitsubishi véi PLC (Programmable Logic Controller)
dé tao thanh mot hé théng tu dong hoa dong bo. Noi dung bao gdm cac phuong phap két
ndi, cu hinh giao tiép, va lap trinh PLC dé diéu khién robot mét cach hiéu qua. Hoc sinh
s& hoc cach thiét lap tin hiéu giira robot va PLC, dam bao rang ca hai thiét bi c6 thé trao
ddi thong tin va hoat dong phdi hop. Bai hoc cung cap kién thac can thiét dé xay dung hé
thdng tu dong hoéa tich hop, téi wu hoa quy trinh san xuat va nang cao hiéu suat l1am viéc.

Muc tiéu:

— Két ndi duogc Robot Mitsubishi véi PLC

1. Phan tich so' db két noi:

Hwéng din dau ndi dién PLC

khi thiét ké hé thdng dién cho PLC Siemens, hdy cung cap cdng tic ngat két nbi ngat nguon
dién CPU Siemens khoi tat ca cac mach dau vao va daua. Cung cap bao vé qua dong, nhu
cau chi hoic cau dao, dé han ché dong dién sy c6 trén hé théng dién. Xem xét viéc cung
caos bién phap bao vé b sung bang cach dat cau chi hoic gidi han dong dién khac trong
mdi mach dau ra.

Lap dit cac thiét bi ngan chian xung dién thich hop cho bat ky hé thong dién nao c6 thé bi
sét danh.

Tranh dat day tin hiéu ap thap va cap lién lac trong ciing mot khay day véi day AC va day
DC chuyén d6i nhanhh, ning luong cao. Ludn di day theo cap, trong d6 day trung tinh hoic
day chung ghép véi day ndng hoac day tin hiéu.

Str dung day ngan nhat co thé va ¢am bao rang day c6 kich thudc phi hop dé mang dong
dién can thiét. Pau ndi CPU va SM chép nhan kich thudc day tir 2 mm? dén 3 mm?. Pau
ndi SB chap nhan kich thudc day tir 1.3 mm? dén 0.3 mm?. St dung day duoc che chan
dé bao vé toi vu chdng nhidu dién. Thong thudng, nbi dat tim chan & CPU s& mang lai két
qua tét nhat.

Khi néi day cac mach dau vao duoc cap nguon bang nguén dién bén ngoai, hay lip thiét bi
bao Ve qua dong vao mach d6. Bao vé bén ngoai khong can thlet d6i v6i mach dugc cap
nguon bang cam bién 24VDC tir PLC siemens va ngudn cung cap cam bién da bi gidi han
dong di¢n.

Tat ca cac module PLC siemens déu c6 dau ndi cd thé thao roi dé ndi day cho nguoi ding.

Dé ngan chan cac két ndi long léo, hiy dam bao ring dau ndi duoc dit chic chin va day
duoc lap chac chan vao dau noi. Bé tranh lam hong dau noi, hdy can than khong van chat
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cac vit qua chat. Moment xoin cuc dai dbi véi vit dau ndi PLC va SM 13 0.56Nm, moment
X0an cuc dai doi vai vit dau noi SB ma 0.33Nm

Dé gitip ngin chin cac dong dién khéng mong mudn trong qua trinh cai dit cua ban, PLC
siemens cung cap cé4c ranh gigi cach ly tai mot sé diém nhat dinh. Khi 1ap ké hoach di day
cho hé thdng cia minh, ban nén xem xét cac ranh gigi cach ly nay. Tham khao cac thong
s6 ky thuat dé biét mirc do cach ly dugc cung cp va vi tri cua ranh gidi cach ly. Khong
dua vao ranh giéi cach ly duoc danh gia dudi 1500VAC lam ranh gigi an toan

So @6 dau ndi PLC siemens dong AC/DC/Relay

r@@
[\ [ |F7777771 30

OO DDDDDD) (DD

U N LEMIMD 1 2 3 45 » o_2M0 1
S0 L4 o | LA
TI0.240VAC 29VDC I_Imncmms ANALDG

211-1BE40-0MB0

RELAY OUTPUTS
DQa
030 2 3 & & @
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So @6 dau ndi PLC siemens dong DC/DC/Relay

® o

o Y\

+

0

@@W@@@@@@@

L+M+LM1M{:12345'-

"IOIIT}II I -

24VDC 2DC INPUTS

)
L]

So d6 dau ndi PLC Siemens dong DC/DC/DC

+

®

L LYY

bC

=

LODODDD

L+ M L L+ M MO a1 2 3 4 5 e @ _

gL0 | L0 Il oDia

e B

WMOC  2ADC 3AVDC INPUTS
1

24VDC OUTPUTS

211-1AE40-0%B0
E{HIE]

gl
>

DOa
3+ 3M 0

[
12 3 e »
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So @b dién Robot
= So db dau ndi dién Controler

Internal circuit structure

_(Customer) (Controlier side) (Customer)
= o OP emer~ TB emer o d a3
gency stop - gency stop
CNUSR11 : < T e | CNUSR11
X |1 — . ! ! @1 *
@I“z‘JModeoumm 5 qu%} Q!P B Z__—]Shon
& | 13 F—"—1Emergency s o * ! ‘ q®| 3 #— External emergency
® |14 J stop output ‘[Thoa |jORF| ‘—&2 ®| ¢ fe— stop input  #2)
CNUSRI12  boresarved [N ] ®| s - *1)
=T crout || 24G1 Short
__)_g”,_/__.Mde | | 7-17-—0@603
® |12 _J OUS oupUt : :
= +24V
[X]13] IEmergency ! ! ‘FLQ ®@| 7 . etch inout
(G114} stop output } : S @ . oor switch inpu
: : @ 9 [«— Enabling device
I | L_—( ARy @10 le— input
| |
| | +24V
| | CNUSRIZ
e | | =
CNUSR2 C I I ® 1 (}:IShon'l)
& |18 "1 Robot error . o - 9@ 2
® |41 —_] output e : g = d @ 3 fe— External emergency
R — [ o | OUF== Rt @[ 4 fe— stopinput  42)
— Robot error + | setecton | —
0 |42 J output o| creut 449 5 ::]Short ™
- l——ﬁ ®| s
{45 24V
+
T4 ®|7 —
A Re ®|* Door switch input
Ing >
24G i} d @]9 jo— Enabling device
Ra) dq (| 10 je— input

24G

THAN TRONG Vui long lfhér}g th}_IC I}ién kiém tra ap suét cach dién. Hon nira, no sé tré
thanh nguyén nhan gy ra 161 néu két no1 khong chinh xac.

Vui 10ng tham khéo vi du vé cac bién phap an toan trong "S6 tay thong sb ky thuat tiéu
chuan".

1) Thiét bi dau cubi ndy duoc mé khi van chuyén tai nha may (khong két ndi). Néu sir
dung ngudn dién bén trong bd diéu khién, hiy doan mach thiét bi dau cubi. *2) Thiét bi
dau cudi nay chi co thé duogc str dung cho dau vao dimg khan cip bén ngoai ciia bo didu
khién. Khong thé str dung thiét bi dau cudi cho tin hiéu dau ra ciia 1énh dirng khén cap
OP hodc dung khan cép TB vi mach bén trong cua bd diéu khién c6 mach phat hién dau
vao va mot tu dién.

(Khong str dung thiét bi dau cudi cho cac muc dich khac nhu giam sat dau ra xung kiém
tra, néu khong co thé xay ra phat hién sai.)

Luu y] Trong hé thong cua khach hang, khong ndi dat phia + ciia nguén dién 24V do
khach hang chuén bi dé két ndi véi bd diéu khién. (lién quan dén dirng khan cip va dau
vao/dau ra song song) Néu no6 két ndi véi bo diéu khién trong diéu kién phia + duoc ndi
dat thi s& dan dén hong bo diéu khién.
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Vi tri ldp dat 1/0 Card
<CR750 contraoller {Rear side]

#* The controller is an example.
Interface cover
<CRT51 controller (Front side)> remavable lever

Interface cover

jafa |
=i |

* The controllar is an axample.

Connecting connector

Interface card

Handle

Remowvable lever (Other side)

BMO05-QT04/P.KTPB Ngay hiéu luc: .../.../120... 66/89



So @6 dién 1/0 Card

Table 2-10 : Electrical specifications of input circuit

[tem

Specifications

Internal circuit

Type

DC input

No. of input points B

Insulaticn method

Photo—coupler insulation

Rated input voltags

zavDe

Rated input current

approx. ImA

Warking voltage range

DC10.2 to 26.4Y (ripple rate within 5%)

0N voltage/ON current

BVDC or more/2mA or more

OFF voltage/OFF current

&VDC or less/TmA or less

Input resistance

Approx. 3.3kQ

Response time QFF-0N

10ms or less (DC24V)

OM-0OFF

10ms or less (DC24Y)

<5Sink type>

<Source type>

+24V
i ¢= +24V

# HCn = HC1 to HCSH

Table 2-11 : Electrical specifications of output circuit

[tem

Specification

Internal circuit

Type

Transistor output

Mo. of gutput points

i

Insulaticn method

Photo coupler insulation

Rated load voltage

pCaav

Rated load voltage rangs

DC21.6 to 264VDCT

Max. current load

0147 1 point (100%)

Current lzak with power OFF

0imA or less

Maximum voltage drop with power ON

DCOSVITYP.)

Response time QFF-0ON

2ms or less (hardware responze time)

ON-OFF

2 m= or less (resistance load) (hardware response time)

Protects

Protects the cver—current (0.94)

<Sink typar

*+24V(COM) .
{Initial power supply)

GRn

~111.,,
Protection of
ower—current

24G
<Source type>

24y
Protection of
over—current

GRn*®

240

# GRn = GR1 to GRE
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2. Két ndi Robot Mitsubishi véi PLC Siemens

<Reference’> The example of connection with our PLC

LSy e
Pargllzl [0 interface 'WitsubiSh‘i programmable
{Output) : controller)
: BOmA
P24/ +12V)
#'m : Oupput v —afl
‘ir'O' t t l
PP =24
¢—00-
Fusel (940/120)
; External
power supply W
I (Mitsubishi programmable
(ngue) : controller)
o (COM) —> 404V
o Input / v
Slngut
ki " oAy
COM
240
External
power supply

*The input/output circuit external
power supply (24 VDC) must be
prepared by the customer

Note) In the customer's system, do not

ground the + side of 24V power
supply prepared by customer for
connect to the controller.
(related with emergency stop and
parallel input/output) If it
connects with the controller
under the condition that the +
side is grounded, it will lead to
failure of controller.

Table 3-17 - Connection with a2 Mitsubishi PLC (Exam

ple of sink type)

*The input/output circuit external
power supply (24 VDC) must be
prepared by the customer.

Mote) In the customer's system. do
not ground the + side of 24V
power supply prepared by
customer for connect to the
controller. (related with
emergency stop and parallel
input./output) If it connects
with the controller under the
condrtion that the + side is
grounded. it will lead to
failure of controller.

<Source> ------------ SEI R E R E R IEI N IEE i mEE I
Parallel I/0 interface Qxa1
{Output) ; (Mitsubishi programmable
I 60mA, controller)
Fuse: (+24/+12V)
i‘Ou't:pu: X
+ﬂ ‘? Ou‘:.pu: 24 ="
L Ty COM
i (24G12G)
External — o
: power supply |QY81P (Mitsubishi
(nput) | +24V Bomroller
33K |Input | v
e ‘{?Inélu‘t
: —s 240G
(COM)
: 4.‘. 22y
_ _ _ Exterrfal '
power supply

Table 3-18 - Cennection with a2 Mitsubishi PLC (Exampl

e of source type)
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Cau héi 6n tap va bai tap:
- Bai Tép 1: Thiét 1ap két nédi giira robot va PLC
« Yéu cAu: Thyc hién két ndi gitra robot Mitsubishi va PLC. Kiém tra tin hiéu giao
tiép gitra hai thi€t bi va dam bao rang tin hi€u duogc truyén ding cach. Ghi lai quy
trinh két no1 va két qua.

- Bai Tép 2: Lap trinh plc diéu khién robot

« Yéu ciu: Lap trinh PLC dé diéu khién mot chudi chuyén dong co ban cua robot,
nhu di chuyén dén 3 vi tri. Chay thur va ki€m tra su phoi hop gitra PLC va robot.

BMO05-QT04/P.KTPB Ngay hiéu luc: .../.../120... 69/89



BAI 11: LAP TRINH ROBOT KET HQP VOI TRAM CAP PHOI
MDP15.1-CDT-B11

Gioi thigu:

Bai 11 hudng dan cach lap trinh robot Mitsubishi dé 1am viéc két hop véi tram cap phai.
Noi dung bao gdm viéc thiét 1ap quy trinh cip phdi tr dong, diéu khién robot thuc hién cac
thao tac nhan va dat phdi tir tram cip phdi. Hoc sinh s& hoc céach lap trinh dé robot c6 thé
ddng bo hoda véi hé théng cap phdi, dam bao su chinh xac va hiéu qua trong quy trinh san
xuat. Bai hoc cung cap kién thic va ki nang quan trong dé xay dung céc giai phap tu dong
hoa tich hop, gitip ndng cao ning suit va giam thiéu 13i trong san xuat.

Muc tiéu:
~ Lap trinh duoc tram cap phai.
~ Lap trinh duoc Robot két hop vai tram cap phoi.
1. Lap trinh tram cap phoi
So d6 bé tri thiét bi

P 3
5

Verteilen/Distributing

XMG1 = Syslink Bedienpanel / control console
MPS-C
STATION

XMA2 = Syslink Station / station

Aufbauplan
Layout

zzzzzz

|
_FESTO

()
)

<
==

Drw-No| 195780 &l.

Conil
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So do Input
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So do dién Out
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2. Lap trinh Robot két hop véi tram cap phai.

Table 2-11 : Electrical specifications of output circurt

Item

Specification

Internal circuit

Type

Transistor output

<Sink type>

No. of output points

8

+24V(COM)

Insulaticn method

Phote coupler insulation

{Initial power supphy)

Rated load voltage

DC24v

T

Rated load voltage range

DC21.6 to 26.4VDC

&
Max. current load 0147 1 point (100%) GRn
Current leak with power OFF 01mA or lezs *‘n
Maximum voltage drop with power ON | DCOSVITYP.)
Response time QOFF-0OMN 2ms or less (hardware response time)
Protection of
COMN-0FF 2 mz or less (resistance load) (hardware response time) over—current
Protects Protects the over—current (0.94)
245G
<Source type>
+24y
Protection of
over—current

GRn*

240

# GRn = GR1 to GRE

Table 3-4 : Special stop input electric specification

[tem

Specifications

Internal circuit

Type

DC input

MNe. of input point

1

Insulation method

Pheto—coupler insulation

Rated input voltage DC24v
Rated input current Approx. 11mA
Working voliage rangs DC 21.6 ~ 264V

[Ripple rate within 5%}

OM voltage'ON current

DC BV or more / 2mA or mors

OFF woltage/OFF current

DC 4V or less / 1mA or l=ss

Input resistance Approx. 22k @
Responss OFF — ON 1msz or less
time

ON — OFF Tms or less

Common method

1 point per commen

Extarnal wire connection methed

Connector

i
A9

+24V(COM)

BMO05-QT04/P.KTPB
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So dd két néi PLC’s Siemens va Robot Controler

<Reference> The example of connection with our PLC

(Input)

power supply

(Mitsubishi programmable

CSimiy S
Pargllel IO interface (Mitsubishi programmable
{Output) controller)
! B0mA
(+24/+12V)
sflgm : Qugput v —~al
‘:;'0 t t l
PP T 24y
Fusse! . \
L (240C/12G)
: External
power supply IREE #The input/output circuit external

power supply (24 VDC) must be
prepared by the customer

: controller)
; (CoM) 24V Mote) In the customer's system. do not
e ground the + side of 24V power
. supply prepared by customer for
P r connect to the controller.
?Input  aay (related with emergency stop and
; parallel input/output) If iz
connects with the controller
...................................... 00%‘4@‘ under the condition that the +
External side is grounded. it will lead to

failure of controller.

Table 3—17 - Connection with a Mitsubishi PLC {Example of sink type)

Sources ... e e
Parallel /0 interface Qxail
{Output) ; (Mitsubishi programmable
| 60mA controller)
Fuse: (+24/+12V)
;,}Ou’gput ®
%ﬂ ‘-? Ou‘ipu: 24V {7
L I coM
L(24G12G)
I External ; . *The input/output circuit external
power supply |QY81P (Mitsubishi ! -
(Input) +24V programmable  power supply (24 VDG) must be
' cortroller) prepared by the customer.
33K E]npu‘t | v Mote) In the customer's system. do
not ground the + side of 24V
. élnélu‘t power supply prepared by

L. 240G customer for connect to the
controller. (related with
emergency stop and parallel

input/output) If it connects

H(COM)
: 4.‘. 24y

External
power supply

with the controller under the
condition that the + side is
grounded, it will lead to
failure of controller.

Table 3-18 - Cennection with a2 Mitsubishi PLC (Exampl

e of source type)

BMO05-QT04/P.KTPB
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Cau héi 6n tap va bai tap:
- Bai Tép 1: Lap trinh cip phéi tw dong
e Yéu c?u!: Tao mot chuong trinh 1ap trinh robot dé nhan phéi tir tram cip phéi.
Robot can phai thue hién cac thao tac gap phoi va dat chung vao vi tri xac dinh.
Chay thtr chuong trinh va ghi lai két qua.
- Bai Tép 2: T6i wu héa quy trinh cAp phdi
« Yéu ciu: DPiéu chinh chuong trinh da tao dé t6i wu hoa quy trinh cip phoi, bao

gbm viéc diéu chinh thoi gian chd va tée do di chuyén cia robot. Luu chuong
trinh va chay thur dé€ ki€ém tra hi¢u qua sau khi to1 wu.
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BAI 12: LAP TRINH ROBOT KET HQOP VOI TRAM TAY GAP
MD15.1-CDT-B12

Gioi thigu:

Bai 12 huéng dan cach lap trinh robot Mitsubishi dé hoat dong két hop véi tram tay gap.
Noi dung bao gdom viéc thiét 1ap quy trinh gap, di chuyén va dit cac vat thé mot cach tu
dong. Hoc sinh s& hoc cach diéu chinh cac théng s lap trinh dé robot ¢ thé nhan biét va
tuong tac chinh xac voi tay gip, tir d6 thuc hién céc thao tac gip va di chuyén hiéu qua.
Bai hoc cung cap kién thuc va ki ning can thiét dé xay dung cac ang dung tu dong hoa
phirc tap, nang cao hiéu suit va do chinh xac trong san xuét.

Muc tiéu:

~ Lap trinh duoc tram tay gap.

~ Lap trinh duoc Robot két hop vai tram tay gap.
1. Lap trinh tram tay gap.

So d bé tri thiét bi

o)
J
F

™y
7]
h

TN/
e e -

(9]
il

@)

A3

Modor
I Contraller

Ad

(42

1O
N

LAY
g
f

'
¢ e

AMA2 = Syslink Station / station Led (9 ) -’
AMG1 = Syslink Bedienpanel / control console AN
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So do Input
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2. Lap trinh Robot két hep véi tram tay gép.

Table 2-11 : Electrical specifications of output circurt

Item

Specification

Internal circuit

Type

Transistor output

<Sink type>

No. of output points

8

+24V(COM)

Insulaticn method

Phote coupler insulation

{Initial power supphy)

Rated load voltage

DC24v

T

Rated load voltage range

DC21.6 to 26.4VDC

&
Max. current load 0147 1 point (100%) GRn
Current leak with power OFF 01mA or lezs *‘n
Maximum voltage drop with power ON | DCOSVITYP.)
Response time QOFF-0OMN 2ms or less (hardware response time)
Protection of
COMN-0FF 2 mz or less (resistance load) (hardware response time) over—current
Protects Protects the over—current (0.94)
245G
<Source type>
+24y
Protection of
over—current

GRn*

240

# GRn = GR1 to GRE

Table 3-4 : Special stop input electric specification

[tem

Specifications

Internal circuit

Type

DC input

MNe. of input point

1

Insulation method

Pheto—coupler insulation

Rated input voltage DC24v
Rated input current Approx. 11mA
Working voliage rangs DC 21.6 ~ 264V

[Ripple rate within 5%}

OM voltage'ON current

DC BV or more / 2mA or mors

OFF woltage/OFF current

DC 4V or less / 1mA or l=ss

Input resistance Approx. 22k @
Responss OFF — ON 1msz or less
time

ON — OFF Tms or less

Common method

1 point per commen

Extarnal wire connection methed

Connector

i
A9

+24V(COM)
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So dd két néi PLC’s Siemens va Robot Controler

<Reference> The example of connection with our PLC

Parallel /0 interface
(Qutput) _
: B0mA

| (424/412V)

Qx4
(Mitsubishi programmable

controller)

#.m ;'Ou_tpu:

S Qutput

Fuse: (9ag/12a)

(Input)

oD

External
power supply

24V

External

power supply

QyY4p
(Mitsubishi programmable
controller)

+24V Note) In the customer's system, do not
ground the + side of 24V power
. supply prepared by customer for
r connect to the controller.
(related with emergency stop and
parallel input/output) If it
connects with the controller
OON2"|4G under the condition that the +

*The input/output circurt external
power supply (24 VDC) must be
prepared by the customer

side is grounded. it will lead to
failure of controller.

Table 3-17 : Connection with 2 Mitsubishi PLC {Example of sink type)

Sources ... e e
Parallel [0 interface | Qx41
{Output) ; (Mitsubishi programmable
| 60mA controller)
Puse! (+24/+12V)
;,}Ou’gput x
% Q Output 24V ~[
L T com
L(24G12G)
External ; . *The input/output circuit external
power supply |QY81P (Mitsubishi ’ -
(nput) +24V programmable  power supply (24 VDG) must be
' controller) prepared by the customer.
33K ;]npu't | v Mote) In the customer's system. do
; not ground the + side of 24V
. élnélu‘t power supply prepared by
— - . 240G customer for connect to the
EKGOM’ Y, controller. (related with
; emergency stop and parallel
: 4 input/output) If it connects
- - - +— with the controller under the
Eg&fgpgbppw condition that the + side is
grounded, it will lead to
failure of controller.

Table 3-18 : Cennection with a2 Mitsubishi PLC (Example of source type)
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Cau héi 6n tap va bai tap:
- Bai Tép 1: Lap trinh gip vat thé
 Yéu ciu: Tao mot chuong trinh dé robot hoat dong két hop véi tram tay gép, thuc
hi€n nhiém vu gap mot vat thé tr vi tri A va dat né vao vi tri B. Chay thu chuong
trinh va ghi lai két qua.
- Bai Tép 2: Diéu chinh thao tic gip
« Yéu cau: Chinh stra chuong trinh dé tdi uu hoa cac thao tac gap, bao gom thoi

gian mé va dong tay gip, cling nhu téc do di chuyén. Luu chuong trinh va kiém
tra hi€u qua sau khi di€u chinh.
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BAI 13: BACKUP, KIEM TRA LOI VA CHINH SUA LOI
MD15.1-CPT-B13

Gioi thigu:

Bai 13 huéng dan hoc sinh cach sao luu (backup) chwong trinh, kiém tra va khic phuc 15i
trong qua trinh van hanh robot Mitsubishi. Noi dung bao gdm céc budc thuc hién backup
dir liéu, phat hién 15i théng qua cac cong cu chan doan, va quy trinh chinh sira 15i dé dam
bao hé théng hoat dong 6n dinh. Hoc sinh s& hoc cach quan ly dir liéu chuong trinh va xur
ly cac sy ¢b thuong gap, tir d6 ning cao tinh an toan va hiéu qua cho quy trinh san xuat ty
dong hoa.

Muc tiéu:

- Backup dugc chuong trinh.
~ Kiém tra va chinh sita duoc I3i
1. Backup chwong trinh:
Ban c6 thé du phong thdng tin cia bo diéu khién robot vao may tinh.

Ban c6 thé day thdng tin du phong dd dugc luu trén may tinh dén bo diéu khién robot.

Backup Saves the backup data on the robot controller to the personal
(Robot -> Personal computer) | computer.

Restore Transfers the backup data saved on the personal computer to the
{Personal computer -> Robot) | robot controller.

Backup (Robot — PC)
Ban c0 thé Iuu thong tin tir bo diéu khién robot vao file trén may tinh.

Str dung ham Backup khi phan mém RT ToolBox3 duoc két ndi véi bo diéu khién robot
C6 2 cach dé luu dir lieu:
o Backup dit liéu tir Robot controller

Tir cay thu muc, md project mudn luu — chon [Backup]. Trong ciy thu muc backup, “All”,
“Program”, “Parameter”, va “Systerm program” duoc hién thi.

13 Badwp
Cd Al
i Program
_J Parameter
_J System Program
Figure 17-1 Backup Project Tree Diagram
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All

Luu tit ca cac tép (robot program, parameter files,...) trong robot
Controler vao thu muc duogc chi dinh.

Thuc hién sao luu hang loat trong qua trinh sao luu va khoi phuc cho
cung mét robot.

Program

Luu chuong trinh robot vao thu myc duoc phi dinh. ,
Chi sao Iuu chuong trinh robot. Biéu nay rat hitu ich khi ban chi muon
khoéi phuc cac chuong trinh robot cho 1 robot khéc.

Parameter

Luu parameter file vao thu muc dugc chi dinh. ,
Chi sao Iuu tham so6. Biéu nay hiu ich khi ban chi muon khoi phuc cac
parameter cho 1 robot khac.

System Program

Luu file chuong trinh hé thér]g vao thu muc dugc chi dinh
System Program bao gom: bien chuong trinh. Bicu nay hiru ich khi ban
chi muon khoi phuc bién chuong trinh.

o Backup dir liéu tir phan mém

Diéu nay thi kha thi khi luu dit liéu tir tt ca bo diéu khién robot dugc két ndi véi phan

mém RT ToolBox3.

Lwa chon tén cau workspace va click phai chuét. Hoac, lua chon “Backup” tir project ¢
muc online va click phai chuét. Lua chon “Online project backup”. Man hinh backup

duoc hién thi.

BMO05-QT04/P.KTPB
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Workspace 0% ‘ 1 x
[ {Factory Line#1

[ 2D Monitor Add project
RC1 Import project

B Online Update workspace
[+ Wy Backup Edit workspace

&% Toal Restore
- e Orine Froject Backp RC2 Delete Al

Offine
Orline Online Project Badoup

™ Online Project Backup

[ Parameter list files
Comment |

Folder name | Backup) 1

oo m

Figure 17-6 Online Project Backup

Lya chon biéu twong backup tir “Baclup”. Nhap tén thu muyc dich sao luu vao 6 “Folder
names”, va sau do click [OK].

Tén thu muc s& duoc thém cho mdi project.

Man hinh x4c nhan sao luu s& dugc hién thi. Sau khi xac nhan, nhan [Yes]. Sau d6 qua
trinh sao luu s& duoc bat dau.

Backup

<< Bacdkup (RC -> PC) »>

Information among the robot controllers is written in 2
E;:g spedified folder.

Back up the following projects.
RC1RC2

Are you sure you want to start backup?
(Y ]

Eigurn 17-7 Confirmation screen of "online project backup®

BMO05-QT04/P.KTPB Ngay hiéu luc: .../.../120... 86/89



Backup (PC — Robot)
Ban ¢ thé chuyén dix liéu trén may tinh vao bo diéu khién robot.

Str dung ham khéi phuc khi két ndi vai bo diéu khién.

T cay thu muc project— m¢é [Backup] — trén cay backup— “All” — “Program” —
“Parameter”, va “Systerm program” duoc hién thi.

4y Backup

- Al
|4 Backiupd1
| "4 Backiup0?2

| Program
| Backiupi1l
| Backiup12

| Parameter

1 System Program

Figure 17-9 Backup Project Tree Diagram

2. Kiém tra va chinh sira I8i
Tham khao tai liéu “CR750/CR751 Controller Instruction Manual Troubleshooting” dé
kiém tra 16i va cach khic phuc su cd.

Cau heéi 0n tap va bai tap:
- Bai Tap 1: Sao luu (backup) chwong trinh robot

« Yéu cau: Thuc hién sao luu chuong trinh hién c6 cta robot Mitsubishi 1&én thiét bi
luu trir. Ghi lai quy trinh va ki€ém tra xem dir liéu da duoc sao luu thanh cong
chua.

- Bai Tép 2: Kiém tra va sira 16i chwong trinh
« Yéu cau: Chay chuong trinh robot va kiém tra xem c6 16i nao phat sinh khong.

Néu c6 13i, chinh sira chuong trinh dé khac phuc va chay thir lai ¢é dam bao
chuong trinh hoat dong dung.
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BAI 14: ON TAP VA KIEM TRA
MDP15.1-CDT-B14

Giéi thigu

Bai 14 tap trung vao viéc 6n tap toan bo cac kién thuc va ki ning da hoc vé van hanh va
lap trinh robot Mitsubishi. Hoc sinh s& tham gia kiém tra thuc hanh va ly thuyét dé danh
gia mirc d6 hiéu biét va kha niang ap dung cac kién thirc vao thuc té. Day 1a co hoi dé cung
¢6 va hoan thién ky nang truéc khi két thic khoa hoc.

Muc tiéu:

- Cung cb kién thuc va k§ ning van hanh, l4p trinh robot Mitsubishi.

- Danh gia kha ning ap dung cac k¥ ning d hoc vao thuc té.

- Xéc dinh cac diém cin cai thién va hoan thién k¥ nang van hanh, 1ap trinh robot.

- Chuén bj cho viéc sir dung robot Mitsubishi trong méi truong cong nghiép thuc té.

1. On tap

- Lyth uyét: On lai cac khai niém vé van hanh robot Mitsubishi trong cac ché db Joint,
Tool, va Work. Nam viing cach lap trinh, chinh stra chuong trinh va két ndi robot véi
cac thiét bi phu trg nhu PLC, tram cap phéi, va tay gap.

- Thuc hanh: On luyén cac thao tac van hanh thyc té, tir di chuyén robot trong cac ché
d6 khac nhau dén lap trinh cac nhiém vu phuec tap. Kiém tra lai cac budc sao luu,
phét hién va sira 16i trong chuong trinh.

2. Kiém tra

- Phan Ly Thuyét: Tra 10 cac cau hoi vé cac ché do van hanh robot (Joint, Tool,
Work), 1ap trinh robot Mitsubishi, cach két ndi vdi PLC va cac thiét bi ngoai vi.

- Phan Thuc Hanh: Thuc hién l4p trinh va van hanh robot dé hoan thanh mot nhiém
vu cu thé (di chuyén dén vi tr, gap va dit vat thé). Dam bao kiém tra do chinh xac
ctia chuong trinh va kha ning khac phuc 18i khi phat sinh.

3. Rut Kinh nghiém, cai tién

Cén nam viing cac thao tac van hanh va 1ap trinh dé tranh 15i trong qua trinh thyc hién.
Kiém tra k§ chuong trinh trude khi chay dé dam bao tinh chinh xac va an toan. Tdi uu
hoa chuong trinh dé rat ngan thoi gian thyc hién, ting hiéu sudt lam viéc cua robot. Tang
cuong k¥ ning kiém tra va chinh stra 18i dé dam bao quy trinh van hanh 6n dinh hon.
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